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“The imperative for change is clear. The U.S. system of medical education cannot 
continue to look back to the innovations of a century past. Profound changes in 
society, in the nature and delivery of health care, and in technology and 
communication alone argue for new conceptions of medical education. Insights from 
the learning sciences and extensive empirical work on medical student and resident 
learning further suggest that transformative change in medical education is overdue.” 
- Educating Physicians: A Call for Reform of Medical School and Residency, (Cooke, 
Irby, & O’Brien, 2010, p.256) 
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ABSTRACT 
Background: Less than two decades into the 21st century, U.S. medical schools are 
experiencing substantial curricular reform affecting multiple aspects of teaching and 
learning. The pace of change is rapid when compared to that of the previous century. 
Little changed in medical education for 100 years after Abraham Flexner’s 1910 
recommendations from his evaluation of North American medical schools. Using a case-
study approach to examine a single medical school, this dissertation study explores pre-
clerkship faculty perspectives of select curricular changes over a ten-year span at Boston 
University School of Medicine (BUSM). These changes include the adoption of 
educational technologies and student-centered pedagogical approaches, as well as 
curricular content integration designed for foundational science courses. Purpose: This 
study seeks to understand and document faculty experiences with change, factors 
influencing change, effective and challenging aspects of change, and recommendations 
for successful future changes. It also explores faculty change adoption tendencies and 
change leadership styles for those who led groups through a newly integrated curriculum. 
Methods: This is a mixed-methods study using qualitative and quantitative inquiry in 
  ix 
three phases of data collection with two subject sets. In the first phase, qualitative data 
was collected from interviews with a subset of 12 subjects to inform creation of a 
researcher-designed survey, which was used in the second phase collecting responses 
from a larger pool of 55 subjects. The third phase collected quantitative data from an 
externally-validated instrument, Change Intelligence (CQ) (Trautlein, 2013), which 
assessed change leadership styles of the subset of 12 subjects who experienced all 
changes studied. Results: BUSM faculty members are motivated towards continuous 
improvement of the curriculum to foster students’ success. Faculty are challenged by 
compressed time to plan and implement change and when change is mandated without 
opportunity for pre-decision input. BUSM faculty adopt changes at higher rates than the 
normal curve defined in Diffusion of Innovations (Rogers, 2003). The subset of 12 
subjects assessed for change leadership styles focus on people and process when leading 
change. Conclusion: Medical education change studies on the faculty perspective are 
limited. This study provides insight and recommendations for future study and successful 
change. 
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GLOSSARY 
Active Learning: instruction involving participation from students in the classroom 
 
Audience Response Systems (ARS) a.k.a. “clickers”: a technological way to poll 
audience members using handheld clicker response cards with multiple choice options. 
(Also available via laptops and cell phones for text options). 
 
Digital Native: those born at a time when technology such as laptop computers and cell 
phones were already ubiquitous. 
 
Flipped Classroom: when traditional lecture content can be recorded or included in 
other material formats to assign to students for self-study to be done ahead of a class 
session the sessions can be more engaging and interactive.   
 
Lecture Capture: A combined audio, video, and computer screen (presentation) 
recording which has been typical for medical school lectures across the country since the 
early 2000s. 
 
Virtual Microscopy (VM): a digitized version of examining slide content that was 
previously only able to be delivered with laboratory microscopes.  
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CHAPTER ONE: INTRODUCTION 
1.1 Background 
 Although incredible advances in medicine, medical technology, instructional 
technology, and pedagogical approaches have occurred since the early 1900s, 
comparatively little changed for a century when it came to preparing our nation’s medical 
students to become doctors. The four-year design of medical education in the United 
States remained relatively constant for nearly a century after its format was set in 1910 
through the Carnegie Foundation for the Advancement of Teaching’s report commonly 
referred to as the “Flexner Report.” (Flexner, 1910). For this report, sponsored by the 
Carnegie Foundation for the Advancement of Teaching and requested by the American 
Medical Association’s Council on Medical Education, Abraham Flexner studied 155 
medical schools in North America to take a careful look at each school’s education 
practices and prescribed a recommended format. Since then, his recommended four year 
format for medical school was considered a “blueprint for medical education” (Cooke, 
Irby, & O’Brien, 2010). It was largely based on the model used by one of the exemplary 
schools of the study, Johns Hopkins. After the report, those schools that could not adhere 
to this standard were closed. Since then, for medical schools which remained or were 
created after Flexner’s report, the first two years have primarily consisted of basic science 
courses with a classroom lecture format, and the final two years focus on clinical 
experiences with mentor physicians in various healthcare settings through specialties 
called “clerkships.” 
 The need to bridge the gap between science knowledge in the first two pre-
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clerkship years of medical school and clinical experience in the last two clerkship years 
has been a popular topic being explored for decades. Many schools, including BUSM, are 
planning for further such integration in the future. This dissertation study focuses on 
changes made in the first two years of the medical school curriculum over a 10-year span 
from 2006-2016. For many decades post-Flexner, courses in the pre-clerkship years at 
medical schools traditionally ran somewhat independently of each other, with little room 
for content integration or collaboration. In more recent years, many medical schools have 
integrated overlapping content areas that exist between disciplines among multiple 
courses during pre-clerkship years into modules that cross disciplines. This approach 
requires instructors who once ran their own discipline-based courses independently of 
one another to work together to teach content in more holistic integrated modules. The 
intent is to help students transfer this knowledge across the continuum of science 
foundation, healthcare topics, and patient care.  
The 21st century, while just 19 years young, has already been an era for change in 
all industry disciplines including medicine and education. Technology has been a major 
catalyst for much of the change. At the turn of this century, only a small fraction of 
people owned cell phones or even laptops; there was no such thing as a smart phone, and 
the iPod (the first portable MP3 player) had not yet been invented. Music was portable 
via mini-CD players; recorded movies were still largely watched on VHS-tape as DVDs 
had only been introduced in the late 1990s, and many people still jogged with a Walkman 
cassette player. Although portable computers existed, they were not yet ubiquitous, and 
not all students had access to a desktop or laptop computer at home. In the last 19 years, 
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technological advances have permeated not just consumer markets but business and 
education markets in all disciplines. New technologies continue to be introduced in all 
business, scientific, and educational fields. The technological tools continue to augment 
the way people do their jobs, conduct research, teach, and learn. Along with (and perhaps 
because of) these new technologies, knowledge and information in all disciplines is ever-
expanding at exceedingly faster rates. The term “cutting edge,” once used to describe 
emerging technology has been replaced with the even faster “bleeding edge” - when a 
new product comes out, unlike any other, ahead of its time and is not widely attainable 
due to cost or because it is still in beta testing.  
Another trend of 21st century education is a general shift towards more learner-
centered, active learning environments and pedagogy that leverages instructional 
technology. This is being seen at all levels of education from K-12 through university. 
Although the field of medical education lagged behind for some time, change is now 
afoot. Pedagogical approaches are shifting from what was once entirely a faculty-as-
expert approach, where instructors dictate their knowledge, primarily in lecture format, to 
formats that engage students to be active participants in their learning process. Today, 
nearly 20 years into the 21st century, efforts are underway in the nation’s medical schools 
to limit lecture time and substitute it with time spent either in participatory exercises in 
the classroom, and/or self-directed learning assignments to be done outside of class. 
There has also been a recent focus towards leveraging a variety of technologies to ease 
content delivery and content consumption. The technologies foster the acquisition of 21st 
century skills increasingly needed in today’s workforce across all disciplines, including 
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medicine. Positive changes aimed at continuous improvement of medical education 
offerings are occurring to help students achieve competency levels in a multitude of 
skills. These efforts are being done in an effort to prepare students to become the best 
physicians they can be. 
In 2010, the Carnegie Foundation for the Advancement of Teaching conducted 
the largest review of medical institutions in the 100 years since the Flexner Report and 
published its own report in the book: Educating Physicians: A Call for Reform of Medical 
School and Residency (Cooke, et al., 2010). Referred to as Flexner’s “centennial report,” 
it calls for medical education reforms in the same four goal areas that Flexner’s report did 
a century earlier, but with new recommendations:  
1. Standardization and Individualization  
2. Content Integration 
3. Habits of Inquiry and Improvement 
4. Professional Formation  
Flexner was focused on ensuring medical schools met standards, increased pre-
requisite requirements, trained physicians to practice in scientific manners, and trained 
them to engage in research. He believed the clinical instruction of medical students in the 
hospital should be controlled by medical schools, and his work helped to strengthen state 
regulations of medical licensure.  
Many of Flexner’s initial areas for improvement align with the specific four areas 
of recommendations in the 2010 report a century later. This report targets 
recommendations to better integrate learning content and to include more student-
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centered, active learning activities which take advantage of utilizing the latest in 
instructional technologies. The goals from both Carnegie-sponsored studies are aligned to 
better prepare medical students to become doctors. Both reports aim to facilitate 
knowledge transfer across the curriculum continuum and into the doctoring profession.  
The 2010 report mentions the importance of enacting these recommendations and 
bolstering 21st century skills, tools, and techniques needed in the doctoring profession. 
While this dissertation study links to the 2010 report done by the Foundation focused on 
medical education, Carnegie has a wide reach for improving and advancing teaching. The 
2010 medical education review and report were published as a finale in a series of sister 
studies conducted to evaluate the preparation various other professions. Other 
professional programs reviewed were programs designed to educate lawyers, clergy, 
engineers, and nurses (Cooke, et al., 2010, p.4). 
Accrediting bodies such as the Liaison Committee on Medical Education (LCME) 
are more than just encouraging these suggested reforms; they are beginning to weave 
them into criteria and standards used to evaluate professional schools during accreditation 
cycles. This pressure to change is a motivating factor for medical schools to update 
curriculum at various degrees according to performance on accreditation evaluations. 
Additional pressures come from an ever-growing population of digital-native students 
who demand that enhancements be made to meet their expectations for learning (Prensky, 
2001). The voice of students in professional programs, such as medical education, is very 
persuasive. The cost of medical school is significantly higher than most other higher-
education programs and schools wishing to stay in the nation’s top tier listen carefully to 
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student needs. 
At least in some institutions, the majority of the curriculum redesign efforts are 
taken on by faculty members whose key expertise area is in their scientific specialty or 
clinical discipline. Although all wear the hat of an educator, most also have additional 
(often larger) roles of researcher, clinician, or administrator. These instructors do not 
have extensive backgrounds in instructional design, curriculum design, or educational 
technology, yet they are expected to add these skill areas to their pedigree. When new 
educational technology tools are adopted or upgraded at the school, or when a new 
pedagogical approach is implemented, faculty must acquire new skills and adapt their 
instruction quickly. Faculty must learn and use the technology or pedagogical approach 
to produce outcomes in time for students’ use within an academic year. Yet, they 
continue to juggle their other, more prominent roles simultaneously. Adequate time to 
focus on these new and ever-changing skills is often lacking. In addition to assuming 
these roles of learner (on top of educator) and adapting to make use of newly 
implemented tools, faculty often also take on roles as administrators, space planners, and 
financial decision influencers. Additionally, faculty are expected to attend and frequently 
participate in several administrative or curriculum oversight committee meetings. 
Educational institutions on all levels are commonly in a state of change by either 
larger-scale redesigns of curricula or smaller-scale implementations of instructional 
technologies or new approaches to teaching and learning. However, there does not seem 
to be a wide practice of change management, professional development around change 
leadership styles, or any department to offer consultation and support when it comes to 
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navigating change initiatives in the most effective, efficient ways possible.  
Additional challenges exist that impact institutions in varying levels depending on 
their available or attainable resources. Schools with deeper funding sources that are 
situated in suburban or rural environments with room to physically expand their 
campuses may be more nimble in responding to calls for reform than schools operating 
on leaner budgets and located in dense urban neighborhoods without room to expand. 
How are institutions with such budgetary and physical constraints still able to create 
reform initiatives, and how are faculty at such institutions motivated towards continuous 
change?  
This dissertation study explores answers to these questions. It is a case study on 
how faculty members are navigating through 21st century changing landscapes of 
educational technology, pedagogy, and content integration at one institution: Boston 
University School of Medicine (BUSM). It seeks to understand not just what changes 
faculty are undergoing and how they are doing so, but also why they are doing so? What 
motivates them to push forward with changes? Although all medical schools experience 
external pressures to change from national healthcare reforms, their competitor 
counterparts, and the LCME accreditation body at varying levels, BUSM is in the top 
third tier of medical schools, ranked 29 of top 100 in research and 26 of top 100 in 
primary care (US News & World Report, 2018). The school is not in jeopardy of 
accreditation loss and its students pass the USMLE Step One exams above the national 
average for medical schools, yet BUSM still consistently adopts changes and makes 
updates to its curriculum. BUSM is also one of only nine U.S. Medical Schools that does 
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not offer tenure (Bunton, 2015). Without tenure as a common reward for faculty doing 
the hard work to achieve it, this study looks at what motivates them to participate in 
change and work towards continuous improvement. It is uncertain if change may be 
harder to implement with tenured faculty in other institutions – or easier, if there are a 
number of instructors working hard trying to achieve it. This study also explores faculty 
adoption to change and how (with what change leadership style) module directors from 
one cohort lead change. The results of this study provide insight about faculty 
experiences and document results in a collective way to inform the school and others in 
similar situations taking on change initiatives. These data lead to recommendations and 
best practices for the most effective way to face future change initiatives at BUSM or 
similar settings. 
 
1.2 Rationale 
 
 This study is important because medical schools across the United States are 
making strides to enhance the century-old format of medical education in a variety of 
ways. Faculty are encouraged to participate in redesign efforts focused to meet updated 
accreditation standards, student needs, and to keep up with the ever-changing 21st 
century technology landscape. However, little clear direction is offered about how 
exactly to accomplish successful reform, nor how to lead and manage these changes in an 
effective way. Institutions have differing levels of limitations around staffing, funding, 
resources, and space to grow. Those institutions with expansive resources in all areas and 
with few limitations may have less interesting reform stories than institutions with many 
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constraints and limitations. It is notable when institutions are constrained in fundamental, 
key support areas, yet continue to forge ahead and innovate in creative ways in an effort 
to meet changing needs and continuously improve. Systematic change requires robust 
curriculum management platforms that house, manage, and track curricular content 
changes with revision and version control, when working with a curriculum as big and as 
complex as that of a medical school. Not all schools have the same resources to provide 
such platforms.  
There are several other challenges that represent barriers to effective change:  
 Significant resource challenges: reform initiatives are challenging for 
medical institutions which experience lacks in funding, resources, time, and 
expertise to support initiatives.  
 Limited interdisciplinary teams: medical school faculty and programs tend 
to work in silos by scientific or clinical discipline, rather than in 
interdisciplinary teams. When students become physicians they will be part of 
interdisciplinary teams. 
 Blurred roles and responsibilities: medical school educators most often 
have focused expertise in scientific and clinical domains, yet they are charged 
with taking on additional roles such as administrators, curriculum designers, 
and technology advocates. They take on these roles without extensive 
expertise in administration, education, instructional design, or educational 
technology.  
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 Educational expertise gap: there is a lack of formal education in education 
(with a focus on adult learners), curriculum planning, and instructional design. 
While medical school educators are experts in their disciplines, many learn 
about how to educate by trial and error, from professional development 
seminars and workshops, in industry journals describing initiatives at peer 
institutions, or they share their ideas informally with each other via list serves 
or industry conferences. There are limited medical school faculty with formal 
educational backgrounds in education.  
 Lack of professional development in key areas for effective change: there 
seems to be a gap in employing change management and project management 
principles to change initiatives in academia as well as study of change 
leadership styles to learn how best to cooperate with colleagues to maximize 
the effectiveness of change initiatives. 
 Limited change management research in academia: studies are limited on 
medical school change initiatives, particularly from the faculty perspective. 
Additional research is needed and findings and best practice results need 
broad dissemination. 
 Additional barriers: various other constraints, different for each institution, 
but perhaps more prominent in urban schools connected to urban or safety-
net1 hospitals which serve all regardless of ability to pay.  
                                                          
 
1 A ‘safety-net’ hospital has a mission to serve all in an area of high need, with vulnerable 
populations and provides a “disproportionate amount of care” to those vulnerable populations, 
and provides specialized care such as a high level or ER and/or trauma care (Definition derived 
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 Faculty members work t.ogether and tap multiple resources in creative ways to 
bridge gaps that may exist in non-discipline expertise and to overcome these barriers. 
This study explores what faculty have experienced in an effort to better understand what 
difficulties they face, what effective solutions they have found, and where they believe 
assistance is needed. Where have they been most pleased moving through these changes, 
and what would they do differently in hindsight, or what do they wish they had known 
before embarking on the changes? What motivates them to change? How do leaders 
approach change and lead their teams through change initiatives effectively? 
 Although all medical schools are grappling with reform challenges independently, 
and there are publications highlighting some specific change initiatives that will be 
described in Chapter Two, there is a gap in research that explores simultaneous change 
initiatives happening in multiple focus areas. A study like this offers case study examples 
on various change initiatives that occurred in this young century to document lessons 
learned and uncover best practice approaches for future initiatives. Information about 
similar changes occurring in many institutions is primarily discussed anecdotally among 
medical educators via professional listserv contributions, conference conversations, or 
other informal methods of communication. Conducting this research and documenting it 
in a more formal way through a doctoral dissertation and potential follow-up articles may 
help inform the field based on lessons learned, and provide best practice approaches and 
recommended solutions for future change initiatives at BUSM and/or in other institutions. 
                                                          
 
from US Dept of Health and Human Services Report): 
http://aspe.hhs.gov/health/reports/02/dsh/ch2.htm#What) 
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This may help transfer ideas to institutions where similar initiatives are underway and 
may lead to additional similar scholarship at other medical schools. Although results will 
not be fully generalizable because this is a single-school case study, results may be 
transferrable. 
The study is timely because U.S. medical schools are expected to adhere to ever-
changing accreditation standards. Additionally, despite being only 19 years into the 21st 
century, many in the medical field would argue that skills already needed for today’s 
workforce of doctors are lagging behind in much of the curriculum currently used today 
to educate tomorrow’s physicians. The emphasis on needed skills will be even more 
intense for future doctors. Compounding the rapid pace and evolution of medicine and 
medical school reform in recent years, all entering medical school students are now 
digital natives from either the Millennial or Z generations who often have different 
expectations for their learning environments than their counterparts from earlier 
generations.  
 
1.3 Introduction to Inquiry 
This study examines a sampling of curricular change related to technology, 
pedagogy and content integration that occurred at BUSM from 2006-2016. These 
curricular enhancements represent continuous improvement efforts designed to keep up 
with initiatives happening at other medical schools, and/or to meet standards of the 
LCME and needs of students. Exploring these three threads of technology, pedagogy, and 
content integration changes, this study seeks to dissect how faculty adopted these 
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changes, what motivated them to participate in the change initiatives, and their feedback 
about most effective and challenging aspects of their change experiences. For a subset of 
subjects tasked with leading their instructor teams through a content integration change, 
this study identifies their change leadership styles to inform similarities, differences, 
strengths, and potential blind spots for the group leading these changes.   
For the technology thread, this study explores three educational technology cases 
which involved shifts to new tools affecting all students. In the pedagogy thread, this 
study reviews a shift in teaching approaches to focus on more student-centered methods. 
In the content thread, the focus is on integration efforts of once-discrete materials from 
individual courses that ran across the first two years of medical school into two year-long 
courses (now modular-based) that run with faculty disciplines overlapping. The primary 
focus is on the more recent first-year integration which occurred in 2015, seven years 
after the second-year content was integrated. Components of these curricular changes 
answer the call from the Carnegie Foundation for additional reform initiatives and align 
with the four recommended goal areas discussed later in this paper. All studied changes 
offer an enhanced learning environment and/or learning tools for students along with 
opportunities to engage differently with their learning both inside and outside of the 
classroom. 
Because most studies on curriculum changes employ a lens of student satisfaction 
or post-change educational or testing performance, this study focuses on the faculty 
perspective with a management consulting approach. This study inquires about change 
adoption tendencies for both technology and non-technology changes, as well as faculty 
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experiences, perceptions, and lessons learned about changes from all areas studied. This 
research seeks to understand what drives faculty to be adaptable to these curricular 
changes, especially under the backdrop of constraints they face working in an institution 
located in an urban setting. Such a setting includes growth and resource limitations due to 
real estate and budget. Subjects were targeted to participate based on their relationships to 
the initiatives being studied. Data were collected through interviews, a researcher-
designed survey, and an externally-validated change leadership assessment.  
The three threads of change that serve as focus areas introduced above are briefly 
summarized here and are further detailed in Chapter Three on methodology.  
 
1. Technology Changes: 
 A move from traditional microscopes and glass slides to digitized 
computer-based microscopy (referred to as virtual microscopy)  
 A move to lecture capture recordings (which record audio, video and 
computer feeds) for most large lecture courses through the first and 
second-year of medical school didactic curriculum  
 A move from paper-based ‘bubble-sheet’ exams to computer-based exams 
(for all first and second-year course exams). 
2. Pedagogy Changes: spending less time in instructor-focused environments 
(where instructors talk at students disseminating their knowledge for students to 
passively listen to and digest) and more time in student-centered, active-learning 
environments (where instructors facilitate discussions, students actively 
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participate and learn from each other as well as the instructor, or where instructors 
give guidance for self-directed learning activities for students to engage in 
autonomously or in teams outside of the classroom environment). 
3. Content Changes (Integration): the integration of overlapping content areas in 
BUSM’s first-year curriculum to create the year-long module-based course called 
Principles Integrating Science and Medicine (PrISM). The course was designed 
during the 2014-2015 academic year and was implemented for the 2015-2016 
year. (Note: The similar formatted second-year course, Disease and Therapy 
(DRx) was implemented in 2008 and used as a basis for the design of the first-
year curriculum. The second-year course does appear in this study, both for 
historical purposes and because some faculty teach in both courses. However, it 
is not the major focus for this thread due to the time that has elapsed since its 
implementation.) 
These and other recent changes modify the format of medical education that had been 
relatively constant for many decades at BUSM and other medical institutions. While most 
medical schools have also implemented similar curricular changes, not all have the same 
resources available to facilitate these changes when it comes to budget, real estate, 
support staffing, faculty staffing, or any other resources needed. Therefore, this 
exploration of these changes, through the lens of an urban institution connected to a 
serve-all (safety-net) hospital, is an important one to highlight in order to inform future 
initiatives for BUSM or other similar schools.  
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1.4 Research Questions 
These three threads are the primary focus areas for this study and the research 
questions below are applicable to each of the changes that occurred in all of the threads: 
Primary question:  
 How are Boston University School of Medicine (BUSM) faculty members 
navigating, shaping, and instituting changes to curriculum (involving technology, 
pedagogy, and content integration) amidst constraints tied to being an urban 
institution connected to an urban institution?  
Secondary questions:  
 What are the factors pushing these changes (e.g., changes in science and 
medicine, changes in accreditation standards, changes in technology, changes in 
student expectations)?  
 What roles or responsibilities do faculty members take on outside of their key 
disciplines/areas of expertise to facilitate these changes?  
 What are their biggest motivations for change? 
 What areas of the change(s) have been most effective and/or beneficial?  
 What challenges have they/are they encountering as a result to the change(s)?  
 What, if any, of these do they feel are unique to schools like BUSM? 
 What lessons learned may provide best practices or solutions for future change 
endeavors here or at other institutions that face similar constraints? 
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1.5 Introduction to Conceptual Frameworks 
Because this study focuses on medical education reform related to technology, pedagogy, 
and content changes along with faculty knowledge and experience in each of these areas, 
Punya Mishra & Matthew Koehler’s Technological Pedagogical Content Knowledge 
(TPACK) framework was used to anchor this research (Mishra & Koehler, 2006). This 
framework grew out of Lee Shulman’s Pedagogical Content Knowledge (PCK) 
framework, which is still often used to show the importance of considering content 
knowledge and pedagogical knowledge, not only as separate domains which had been the 
standard prior to his research, but how they intersect and overlap in education (Shulman, 
1986). Mishra & Koehler added in a third important knowledge domain to consider in 
tandem with pedagogy and content: technology. This TPACK framework helps 
technology move from a stand-alone domain, once popularly viewed as being completely 
separate from education, to show the important relationship and overlap with teaching 
domains: namely, pedagogy and content (Mishra & Koehler, 2006). All studied changes 
in this study overlap in two or three domains. This framework will be described in further 
detail in Chapter Two’s literature review. 
Additionally, the four goal areas from the 2010 Carnegie report are relevant to 
this study as each of the changes relates back to one or more of its recommendations and 
linkages are shown between study components and recommendation areas which serve as 
one of the conceptual frameworks. Carnegie’s recommendations will also be shown in 
detail in Chapter Two’s literature review and the linkages will be shown in Chapter 
Three’s methodology.  
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A third framework is utilized for the inquiry of change leadership styles for the 
subject cohort of first-year faculty who were charged with leading their instructor teams 
through the inaugural year of the newly integrated first-year course, PrISM. This cohort 
was chosen for this component of the study because they were first-year module directors 
who had experience with all of the changes being studied. The framework is from the 
book Change Intelligence: Use the Power of CQ to Lead Change that Sticks (Trautlein, 
2013). CQ refers to a Change Quotient, similar to IQ as an Intelligence Quotient to 
measure general intelligence or an EQ test to assess Emotional Quotient regarding 
Emotional Intelligence. The Change Intelligence assessment is used to identify change 
leadership styles to offer leaders a tool to better understand their own approaches to 
change, maximize their strengths and compensate for any blind spots. When used with a 
cohort or group, the assessment shows whether team members have complementary 
styles and if they cluster with similarities or spread across all styles (Trautlein, 2013). 
This framework identifies seven change leadership styles and will also be described in 
further detail in Chapter Two’s literature review.  
  
1.6 Significance of Study Findings 
This study’s findings inform how faculty members experienced changes, what 
motivates them to adopt change, and how members from a cohort approach leading 
change. Findings report what has worked well, difficulties faculty faced, and how faculty 
would like to proceed with emerging change initiatives going forward in the ever-
evolving landscapes of technology, pedagogy, and curriculum content. Rather than focus 
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on student outcomes, or a program evaluation on one specific initiatives, this study delves 
into the faculty perspective that can sometimes be a missing voice in similar research.  
BUSM faculty and administration, as well as those at medical institutions, may be 
interested in reviewing these results and recommendations prior to designing their next 
curricular change initiatives. Because pre-clerkship medical school curriculum is partially 
responsible for the preparation of future physicians, anyone in the medical field may be 
interested in reviewing this case study. Those in other fields of professional education 
may be interested reviewing various change initiatives from one institution if their 
institutions may be taking on similar changes to impact their own curricula. This insight 
on how change has happened at this one institution, while not fully generalizable, may be 
transferable to other similar medical institutions or other organizations taking on change 
initiatives. 
  
20 
 
 
CHAPTER TWO: LITERATURE REVIEW 
 This chapter describes methodology used to review the literature and further 
details the conceptual frameworks introduced in the first chapter. To serve as a backdrop 
for this study and provide an historical perspective of medical education over the last 
century, it begins with an overview of medical education in the United States. It will 
include a summary of various reform initiatives suggested over the years and describe 
specific trending topics for more recent medical education changes. It will then look at 
previous scholarship with studies involving change or reform of medical education. 
Finally, the conceptual/theoretical frameworks will then be expanded to go beyond the 
introduction provided in the first chapter. 
 
2.1 Literature Review Methodology 
 Literature was mined using a variety of sources including Boston University’s 
main library search page as well as searching from its specialty library websites such as 
the School of Medicine’s Alumni Medical Library and the School of Education Pickering 
Library. Medical, Medical Education, and general Education Journals were primary 
sources as were the variety of databases available through Boston University Libraries 
such as PubMed, ERIC educational database, Education Full Text, Web of Science, 
Ebsco, WorldCat, JSTOR, and ProQuest Dissertations & Theses databases. As one article 
was mined, further searching in each database or journal often resulted in additional 
sources. Manual searches for additional sources were also conducted through Google 
Scholar, and email alerts were set up for both “medical education reform” and “medical 
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school curriculum integration.” References listed from each relevant article led to many 
more relevant articles to mine, and popular references were noted in many articles. 
Finally, in-person meetings and emails with librarians in Boston University’s Alumni 
Medical Library as well as Boston University’s School of Education’s Pickering Library 
were helpful to ensure that all relevant sources were being tapped most efficiently and 
effectively.  
 
2.2 Themes in the Literature 
 This section reviews the literature with a brief historical summary of medical 
education leading up to the Flexner Era, calls for change initiatives after his 1910 report, 
trending topics for change in more recent years, a brief primer on change adoption, and a 
summary of change management studies from two medical schools. 
2.2.1 Medical Education: A Historical Perspective 
Medical Education in the United States began over a century before Flexner’s 
1910 report and looked much different than the model we’ve been accustomed to for 
more than the last hundred years. In 1765, Benjamin Franklin founded the first medical 
school in North America in Philadelphia. Hundreds of opened over the next 100 years or 
more but they were unregulated, stand-alone entities without relationships to higher-
education institutions and were often for profit. “In general, a student’s ability to pay 
tuition represented the only entrance requirement during this time” (Papa & Harasym, 
2010).  
Most medical schools in the pre-Flexner era ran two four-month semesters of 
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lecture material, then students chose a private practitioner to shadow in a one to three-
year apprenticeship. The quality of medical students’ education varied greatly depending 
on the practitioner’s knowledge and skills. Medical textbooks were not published until 
1850 (Papa & Harasym, 1999). “Virtually anyone could practice medicine, and no 
organization, private or public, could prevent him” (King, 1983). State medical licensure 
requirements didn’t exist for most of the 19th century (Schofield, 1984). 
The American Medical Association was created in 1847 and although it was 
formed from a desire to improve medical education, the association was comprised solely 
of volunteers who had little to no power to initiate change. Politics, often in the form of 
conflicts of interest, made work difficult at times, as the AMA’s own membership 
included those practitioners providing the type of medical education that was the most in 
need of substantial reform. Soon after the turn of the 20th century the AMA reached out to 
the newly formed Carnegie Foundation for the Advancement of Teaching (founded by 
Andrew Carnegie in 1905 and chartered by Congress in 1906)2 for help with an 
assessment of medical education. Foundation President Henry Pritchett chose education 
researcher and author Abraham Flexner instead of a physician to conduct the study as he 
wanted it to be an educational study, not a medical study (Cooke et al., 2010, p. vii). 
Results and recommendations from the Flexner report saw many medical schools 
close within a few years as a result of being unable to meet the new standards set forth by 
the report. The remaining schools adopted the recommended format which has had 
tremendous staying power, because it is the model that largely remains in effect today, 
                                                          
 
2 http://www.carnegiefoundation.org/about-us/foundation-history/  
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well over a century later. The field of medicine as a whole believes medical education is 
primed for additional reforms, as Cooke et al. (2010) describe: 
The basic features outlined by Flexner remain in place today: a university-
based education consisting of two years of basic sciences and two years of 
clinical experience in a teaching hospital. Implementation of that blueprint 
has brought medical education to a high level of excellence. Yet during 
the past century, along with enormous societal changes, the practice of 
medicine and its scientific, pharmacological, and technological 
foundations have been transformed. Now medical education in the United 
States is at a crossroads: those who teach medical students and residents 
must choose whether to continue in the direction established more than a 
hundred years ago or take a fundamentally different course, guided by 
contemporary innovation and new understanding about how people learn.  
2.2.2 Other Calls for Reform 
Following Flexner’s 1910 Report Medical Education in the United States and 
Canada, there have been many other calls for reform or requests for change initiatives 
over the years. An early 1990s JAMA article, listed a series of these reform initiatives, 
their sponsors, and corresponding reports (Enarson and Burg, 1992). The following table 
was adapted to highlight those initiatives that coincide with this time period in 
chronological order detailing the study years, report name and sponsors. See Table 1.1. 
Enarson and Burg’s original table separated fields studied so was not chronological and 
included Flexner’s study and one earlier one conducted by the AMA from 1904-1906, 
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which inspected medical schools and likely led to Flexner’s work (Enarson & Burg, 
1992, p. 1141). This adapted table focuses on calls for reform post-Flexner’s report in 
1910 through its creation in 1992.  
 
Table 1.1 Summary of Reform-related Studies & Initiatives 1924-1992 
 
Study 
Years 
Report Sponsor / Author 
1924-
1932 
Final Report of the Commission on 
Medical Education 
AAMC Commission on Medical 
Education 
1934-
1936 
Medical Education in the United 
States 1934-39 
AMA Council of Medical Education 
study conducted by Dr. Herman 
Weiskotten 
1947-
1953 
Medical Schools in the United 
States at Mid-Century 
AAMC & AMA Council on Med Ed 
Survey of Medical Education 
1958-
1959 
Physicians for a Growing America 
Surgeon General’s Consultant Group 
on Medical Education 
1964-
1965 
Planning for Progress through 
Medical Education 
AAMC study conducted by Lowell T. 
Coggeshall 
1967-
1970 
Policies for Medical and Dental 
Education: A Special Report and 
Recommendations 
The Carnegie Commission on Higher 
Education 
1971-
1973 
Evaluation in the Continuum of 
Medical Education 
National Board of Medical examiners 
Committee on Goals and Priorities 
1981-
1984 
Physicians for the Twenty-First 
Century: The GPEP Report 
AAMC Panel on the General 
Professional education of the Physician 
and College Preparation for Medicine 
1979-
1982 
Future Directions for Medical 
Education 
AMA Council on Medical Education 
1988 
Clinical Education and the Doctor 
of Tomorrow 
Macy Conference on Clinical 
Education and the Doctor of Tomorrow 
1990-
1992 
The Sciences of Medical Practice: 
Environment for Learning 
The Robert Wood Johnson Foundation 
Commission on Medical Education 
1990-
1992 
Healthy America: Practitioners for 
2005 
The Pew Health Professions 
Commission 
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Additional publications calling for reform include the following. A 1991 Journal 
of the American Medical Association (JAMA) article detailed a 1989 Study of 1369 
respondents from medical schools in the United States where the large majority of 
medical educators (79%) supported several reforms relating to faculty rewards systems, 
integration, better assessment of students’ problem solving skills, less large lecture time 
and more time for student interaction with faculty and independent study (Cantor, Cohen, 
Barker, Shuster, Reynolds, 1991). These authors already had a strong sense of urgency 
for preparing students to become 21st century doctors: “The preparedness of physicians 
for practicing medicine in the 21st century will undoubtedly depend on the quality of their 
training during the coming decade” (Cantor et al., 1991). 
Another JAMA article described a 2005 initiative taken by heads of both the 
American Medical Association (AMA) and the Association of American Medical 
Colleges (AAMC) in which they “signed a statement of cooperation intended to improve 
health care by making changes throughout the educational continuum, from 
undergraduate medical education to continuing medical education (CME)…Now both 
associations have pledged to cooperate in facilitating reforms intended to prepare 
physicians for the scientific, technological, and practice challenges of medicine in the 21st 
century” (Voelker, 2005). The particular actions around this reform were not detailed in 
the JAMA article but it described a need to move away from the century old model of 
medical education to one that would minimize the teaching of facts and increase teaching 
clinical cognition, consider more use of electronic systems in the curriculum and 
emphasize student-centered learning. 
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The centennial report published by the Carnegie Foundation for the Advancement 
of Teaching called Educating Physicians: A Call for Reform of Medical Education and 
Residency (Cooke et al., 2010) acted as a catalyst for broader change as it showed how 
the same four goal areas Flexner put forth in 1910 are largely still in need of further 
development. The book has already been referenced multiple times in this paper, and 
these four recommendation areas and their content will be viewed in their entirety as a 
framework in relationship to this study in an upcoming section of this chapter.  
Additional articles suggesting changes in medical education will appear in the next 
section on trending topics. 
2.2.3 Trending Topics 
This section includes a sampling of topics that have been trending in medical 
education in the first two decades of the 21st century and relate to changes underway at 
BUSM. While most in the field of medical education agree additional reform is 
necessary, what type of reform and how much reform remains debatable. Some argue 
connecting the gap between learning and practice is a must, yet action is lagging. 
“Research has shown that going from theory-based learning to practice in one fell swoop 
leads to unpredictable outcomes. Why then should the acquisition of basic knowledge be 
separated in time from the development of skills?” (Fernandez, 2014). Sales & Schaff, 
(2010) argue a key area for reform must focus on adding understanding of social science 
disciplines instead of an exclusive background in biomedical disciplines to help better 
shape doctors for the 21st century. 
Interdisciplinary teams, student-centered learning, experiential learning are all 
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trending in education, and are focus areas for articles specifically discussing medical 
education. Content integration initiatives happening at medical schools in the 21st century 
are fostering the creation of interdisciplinary teams. A study on a new curriculum 
implemented at University of California San Francisco in 2001 described the redesign 
from “the traditional lecture-based, departmentally segmented pre-clerkship curriculum” 
to one that emphasizes “interdisciplinary approaches to teaching, small-group and case-
based learning, and the application of basic science to patient care” (Muller, Jain, Loeser, 
& Irby, 2008, p.779). Such an interdisciplinary team’s performance has been linked to 
their collaborative process as a team (Stalmeijer, Gijselaers, Wolfhagen, Harendza, & 
Scherpbier, 2007, p.1060). “Medical Schools should actively take steps to foster good 
team practices to enhance the quality delivered by teams designing multi-disciplinary 
courses” (Stalmeijer et al., 2007, p.1065).  
Proponents for student-centered learning environments believe student attitudes 
towards learning, motivation to learn, and retention of what is learned are all increased 
when employing pedagogies that actively engage students and allow them to have input 
in their learning process (Kusurkar, Croiset, Mann, Custers, & ten Cate, 2012; Mehta, 
Hull, Young, & Stoller, 2013; Oliver-Hoyo & Allen, 2005; Orgrinc, Nierbenberg, & 
Batalden, 2011). For decades, medical schools have been shifting to focus more formally 
on problem-based learning (PBL) and case-based learning (CBL) formats to further 
engage students and bring their learning activities beyond basic recall from what was told 
to them during a lecture, to what they work through and solved as a team in class. This 
practice of working in teams begins to model the interdisciplinary teamwork they will 
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need to participate in when they become physicians.  
In 2007, Academic Medicine published a comparison article where faculty and 
students from medical schools at University of California Los Angeles (UCLA), and 
University of California, David (UCD) participated in teaching and learning with both 
formats and later answered a questionnaire on their perceptions. The article distinguished 
the definitions between each approach, defining PBL as “the more classical method” 
where learners use an “open inquiry approach” and a “process of discovery by learners to 
stimulate problem solving, independent learning, and teamwork.” It defined CBL as “an 
innovative learning strategy” where learners use “a guided inquiry approach” where the 
group focuses on “creative problem-solving with some advanced preparation.” Where 
PBL provides fresh clinical cases for students to work through on their own with almost 
no facilitator interaction, using only the knowledge they have acquired and each other to 
problem-solve, CBL includes pre-work for students to prepare ahead of time, facilitators 
use guiding questions to keep groups on track and are available as experts circling the 
room for students to ask questions (Srinivasan, Wilkes, Stevenson, Nguyen, & Slavin, 
2007). 
Most recommendations for medical school curricular change describe what 
should change, yet do not provide explicit details regarding how changes should take 
place. Institutions are left to interpret recommendations and find their own paths to 
achieve solutions. Faculty development is important in any higher education institution 
but it may be even more important in medical schools where scientists and clinicians 
often arrive to teach without a background in education. Needed training in new 
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approaches or initiatives do not always exist as robustly as they once may have often due 
to resource or budget limitations. “Professional development timelines and pathways that 
were well trodden in the past seem precarious if not untenable going forward” (Beckerle, 
et al., 2011, p.1).  
Aside from limitations for faculty development programs to exist, additional 
resources are needed to evaluate the effectiveness of these programs, which cost even 
more time and money. “Faculty development programs are resource intensive. They 
require time away from clinical and teaching duties, monetary support, personnel, and 
educational tools. Therefore, the effectiveness of teaching interventions and faculty 
development programs must be proven” (Hueppchen et al., 2011, p.173).  
A Science Translational Medicine article describe a recent (2011) survey of 
nearly 2000 medical school faculty finding “high levels of anxiety, depression and job 
dissatisfaction…Both basic scientists and academic physicians appeared vulnerable to 
work strain, with younger faculty showing the highest levels of discontent” (Beckerle, et 
al., 2011, p.1). The article emphasizes the link faculty development plays to faculty 
satisfaction, “the lack of effective faculty development initiatives has been a powerful 
predictor of faculty dissatisfaction” (Beckerle, et al., 2011, p.2).  
More formalized education to create master educators is beginning to bring 
faculty development beyond workshops and seminars to hone their teaching skills. The 
21st century has seen significant growth in both certificate and Master Degree programs 
in Medical Education or related fields such as Health Sciences or Health Professions. An 
Association of Professors of Medicine report on master teachers and clinician educators 
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noted, “Master’s degrees in health professions fields are increasingly viewed as necessary 
to attain the depth and breadth of knowledge and skills needed for medical education 
leadership, particularly for deans of education or curriculum” (Ceracit, et al., 2010). This 
article was Part 2 in a series and included an appendix table showing six U.S. Master’s of 
Education programs at the time; four were online programs and two in-residence 
programs. The online programs were:  
1. Master of Academic Medicine a at Keck School of Medicine at the University 
of Southern California 
2. Master’s in Health Professions Education at University of Illinois Chicago 
College of Medicine 
3. Master’s in Education Southern Illinois University School of medicine in 
collaboration with University of Illinois at Urbana-Champaign 
4. Master’s in Education at Cincinnati Children’s Hospital in collaboration with 
the University of Cincinnati 
The two in-residence programs were: 
1. Master’s in Education at University of Iowa Carver College of Medicine 
2. Master’s Concentration in Medical and Professional Education at University 
of Michigan School of Education.  
Just two years later, a 2012 article in Medical Teacher titled Preparing Health 
Professions Education Leaders Worldwide: A Description of Masters-level Programs 
reported on the proliferation of these programs growing from only seven Master’s in 
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Health Professions Education programs worldwide to 76 in just sixteen years, and noted a 
Master’s Degree in Education was becoming a credential for education leadership. There 
has been a gap in availability for these programs in the U.S. as the article noted that a 
disproportionate number of the programs were in Europe at 43% (33), while 20% (15) 
were located in North America, ten of those were in the U.S., and smaller percentages for 
the balance of programs located in Asia at 17% (13), Latin America at 7% (5), the Middle 
East with 5% (4), Australia with 5% (4) and Africa at 3% (2). Some programs take place 
in-person but the majority are online, allowing more accessibility regardless of student 
geography (Tekian & Harris, 2012). 
While searches for more recent articles describing the current numbers of U.S.-
based Master-level or certificate-level programs in Medical, Health Sciences, Health 
Professions or other related specialties show a gap in recent studies to tally them, a list of 
programs identified by educators at BUSM who recently developed such a program 
included 24 programs (identified for their program submission prior to its inception in 
2017). It is likely that several others have commenced since then. Yet an article was not 
found detailing an official status or count of these programs.  
While trends in tenure at medical schools have appeared in the literature for 
decades, this section on recent trends highlights just a couple of articles published in this 
early part of the 21st century. Tenure systems have reduced in number, despite the fact 
that the number of tenured and tenure-eligible faculty increased. “There were far more, 
not fewer tenured and tenure-track clinical faculty at U.S. medical schools in 2005 than 
ever before. Yet, the percentage of tenure-eligible faculty declined even while the 
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absolute number increased because the number of non-tenure-track clinical MDs grew 
even faster: from 8,612 in 1985 to 27,207 in 2004 (an increase of over 315%)” (Bunton & 
Mallon, 2007). “Tenure eligibility is being preserved primarily for researchers and may 
extend to a small group of specialists that emerge to lead educational programs” (Jones & 
Gold, 2001). The large majority of medical schools offer tenure, 94% or 134 of 142 as of 
a few years ago (Bunton, 2015). One study summed up “five general tracks as the most 
universal – the investigator track, the research track, the clinician-educator track, the 
clinical track, and the educator track” (Coleman & Richard, 2011). Another study 
focused on trends to offer more flexibility with policies that allow for probation period to 
be extended or even paused with a “tenure-clock stopping policy” for child care, to care 
for a sick family member, for personal medical leave, and even arrangements to work less 
than full-time while maintaining tenure-track status (Bunton & Corrice, 2011). 
The significance of tenure as a trend in medical education studies (and BUSM 
falling outside of it) leads to two questions on how tenure may impact educational change 
reform. Does the lack of tenured faculty give administration more control to enact 
changes with less resistance from those who would have otherwise already achieved 
tenure? Or, could it be a negative impact to change adoption if faculty who otherwise 
wouldn’t yet be eligible for tenure don’t feel pressure to prove themselves with no goal to 
achieve tenure?  
Regarding what influences change to medical education, many agree the LCME 
accrediting body wields powerful influence over reform initiatives and these influences 
“have a significant impact” on how curriculum is developed, (McLaughlin, Hobgood, 
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Binder, & Manthey, 2005). Other authors point out that many curricular reform efforts 
happen with or without LCME influence. According to a five-year study examining the 
influence of accreditation on medical schools curricular reform conducted from 1992-
1997, more than half the schools surveyed (which had no pressure from the LCME to 
change) were still making “substantive” change. “Many of the changes of this group went 
beyond the minimums required by accreditation standards and included such things as 
refinements in the structure for curricular design and management; broader 
interdisciplinary course development in the first two years; ambulatory/primary care 
experiences extending across two or three years of the curriculum; and significant 
movement of the clinical clerkships to community settings, together with greater 
emphasis on public health and prevention” (Kassebaum, Cutler, & Eaglen, 1997, p. 
1131). 
2.2.4 Change Adoption  
The renowned primary source for change adoption research is the book: 
Diffusions of Innovations, which was first published in 1962 and had its 5th edition last 
published in 2003, just a year before author Everett Rogers passed away after spending 
much of his adult life honing research on the process. He defines diffusion as: 
The process by which (1) an innovation (2) is communicated through 
certain channels (3) over time (4) among the members of a social system. 
The four main elements are the innovation, communication channels, time, 
and the social system. These elements are identifiable in every diffusion 
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research study and in every diffusion campaign or program (Rogers, 
2003). 
 Rogers also developed a normal adoption bell curve portioning it into five 
segments to denote earliest and latest adoption. The segments are titled with labels for the 
various levels individuals in a social system typically adopt the innovation which depicts 
the rate of diffusion. He labels these individuals from the earliest to later adopters as: 
Innovators, Early Adopters, Early Majority, Late Majority and Laggards. See Figure 2.1 
(Rogers, 2003). These labels (with one customization) were used during survey data 
collection and will further be explained in Chapter Three.  
Figure 2.1 Rogers’s Diffusions of Innovations Adoption Curve, Normal Frequency 
 
 
2.2.5 Two Cases of Curricular Change Management 
While almost all medical schools are continually participating in curriculum 
reform, it was difficult to find more than a few related studies reviewing specific 
initiatives in a lessons-learned approach. It is more common for articles to make 
recommendations and discuss what is needed, or provide a case for why the latest trend 
should or should not be adopted. Studies similar to this dissertation research seemed to 
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come more frequently from doctoral student scholarship as will be seen in the next 
section. However, articles about two related cases of curricular change and the change 
management processes are reviewed here. 
A 2015 supplement to Military Medicine reports a dozen leadership lessons 
learned from a complete overhaul of the Uniformed Services University (USU) F. 
Edward Hebert School of Medicine’s four year curriculum. The article is titled: 
Academic Change Management: Leadership Lessons from Curricular Reform (Pock, et 
al., 2015). It described the transformation from the school’s traditional 2 + 2 model of 
medical school with two years of foundational sciences and two years of clerkship 
clinical rotations into an integrated organ-system based curriculum that condensed 
foundational sciences in the early years, added it back in post-clerkship study and 
changed the timing of students taking the USMLE Step 1 exam.  
Material that had been covered in the first 24 months of medical school 
was re-configured and re-aligned into an 18-month, pre-clerkship 
curriculum that tightly integrates basic and clinical science into a series of 
seven to nine week modules. As a result, students now learn the pathology 
and pharmacology of cardiac problems right after they study the anatomy 
and biochemistry of normal cardiac functions. There is no longer a year 
long hiatus before students are able to make the connection between the 
foundation science and clinical medicine (Pock, et al., 2015). 
 The compressed 18-month timeframe for the pre-clerkship curriculum meant 
clerkships started six months sooner than they had previously, which meant that the 
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USMLE Step 1 exam was now administered after completion of core clerkships instead 
of the more conventional timing of taking the exam just prior to entering clerkship study. 
This was seen as a benefit for the Step exams for students to have more clinical relevance 
and the student scores improved to confirm the benefit. “Class of 2015 yielded an 
impressive 99% first time pass rate, with a mean score that was 11 points higher than the 
preceding class (scores of 218 vs. 229 respectively). An equally strong performance was 
evident on the more clinically oriented, USMLE Step 2 CK (clinical knowledge) exam, in 
which the USU Class of 2015 achieved a mean score of 240, which exceeded the 
previous (baseline) class mean of 232 points” (Pock, et al., 2015).  
 This restructuring also allowed for a 
 “deliberate return to advanced didactics, in the basic sciences, during a 6-
week, post-clerkship segment known as ‘Bench to Bedside and Beyond’ 
or ‘B-3’. Also included in this post-clerkship period is an opportunity for 
senior students to work with a dedicated faculty mentor, as they design, 
develop, and implement a clinical, scientific, or operational research 
project of their choosing, and initiative now referred to as a Capstone 
Project” (Pock, et al,. 2015).  
The article notes a dozen lessons learned from this curriculum reform which closely 
relate to this dissertation study around vision of the end goal, effective and strategic 
communication, embracing dissenting opinions, recognizing and rewarding those who 
lead and actively engage in curricular change, realizing that contact time is like a 
currency to faculty members, and ensuring to remain mindful of project timelines. The 
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authors mentioned most medical schools allow for such curriculum reform initiatives to 
happen over a period of 3–7 years but they completed theirs in just two years which 
included a preliminary six-month discovery period to explore medical school curricular 
challenges and other schools’ recent responses (Pock, et al., 2015).  
The other case was reviewed in a 2018 supplement to Academic Medicine reports 
on the experience of Oregon Health & Science University (OSHU) after “launching a 
completely new undergraduate medial education curriculum in 2014” (Mejicano & 
Bumstead, 2018). The paper was aptly titled: Describing the Journey and Lessons 
Learned Implementing a Competency-Based, Time-Variable Undergraduate Medical 
Education Curriculum. This study described a transformation of the medical school 
curriculum that involved the content, as well as pedagogical and assessment methods. It 
moved to a competency-based method that uses e-portfolios to track student progression, 
academic coaching, and frequent assessment. “When implementation is complete, MD 
students will graduate only once they have earned entrustment for all 13 Core Entrustable 
Professional Activities for Entering Residency.” At the time of the article, OSHU was in 
the process of phasing in a time-variable component which was proving to be 
significantly more difficult than the competency-based component (Mejicano & 
Bumstead, 2018).  
The OSHU curriculum change initiative came about after a 2012 LCME 
accreditation site visit and their dean charged a team with this transformation initiative. 
They recruited a Senior Associate Dean of Education and already had a Curriculum 
Transformation Steering Committee set up. That committee researched and reviewed 
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various models of medical education for six months before creating a set of guiding 
principles to lead design efforts for the new curriculum. “These principles included the 
importance of being learner-centered, the need to foster critical thinking, inquiry, and 
lifelong learning; the provision for opportunities to individualize learning; the integration 
of the basic, clinical, and health systems sciences; the promotion of active learning; and a 
commitment to competency-based education” (Mejicano & Bumstead, 2018). These 
goals align with Carnegie recommendation goal areas and relate to studied changes at 
BUSM. Mejicano & Bumstead (2018) described factors hindering change and as 
expected mentioned there was resistance from some long-time and well-respected faculty 
members. They also noted some of these factors were well-intentioned concerns brought 
forth for discussion, but others centered on loss of control, power and resources.  
Particularly troublesome were key opinion leaders of entrenched 
departments, who were powerful individuals who fought to preserve the 
status quo. This issue has been aptly describe as the challenge of 
“curricular ossification” [quoting Abramson, S. Diseases of the 
curriculum, J Med Educ. 1978; 53 951-957]. Some scientist-faculty 
members were shocked by the loss of “time on stage” the perception that 
their subject matter had lost importance and the sense that their expertise 
was less valued. Some individuals openly critiqued the changes by stating 
that we were bound to produce subpar physicians because our new 
curriculum was “science light.” 
 This group related eleven lessons learned from their curriculum reform journey 
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and on the one titled “Expect Resistance” the authors described expecting resistance 
helps to minimize distraction and keep focused on the change initiative, and this group 
mentioned Rogers’s (2003) Diffusion of Innovations covered earlier in this section as an 
aide in their process: “Understanding Rogers’s diffusion of innovation helped us weather 
many storms during implementation” (Mejicano & Bumstead, 2018).  
 The April 2019 issue of Academic Medicine contained a letter to the editor from a 
former professor from OSHU who had much to retort about the article above and he 
believed the rationale, or explicit justification was never set out for those experiencing 
the change to understand, and it was still lacking. He noted even years after the 
implementation “the elephant in the room continues to be whether the new medical 
school curriculum is an upgrade over the one that was replaced. This fundamental issue 
was not addressed in the article and the faculty, and I, have our reservations” (Ullman, B, 
2019).  
 
2.3 Previous Scholarship 
Several doctoral dissertations were mined pertaining to medical education reform, 
and a few relate closely to this study. Some even explored the faculty perspective as this 
study does, while that angle still seems to be lacking from more formally published 
research. The majority of studies mined were historical accounts of changes in different 
institutions or regions focusing on different eras, and in some cases different countries; 
yet they are still examples of scholarship in this area and a number have tangential 
relationships to this study. One focused on mid-twentieth century changes from 1947-
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1967 at Dalhousie Medical School in Canada (Kiceniuk, 2000). It searched to find 
curricular transformations after World War II. That dissertation research summarized 
changes happening to the curriculum in the 1960s at Dalhousie and across North America 
being influenced by many of the same factors that influence curriculum changes today: 
“the philosophy by which medical educators developed and implemented curriculum 
revision was influenced by the increase in medical knowledge, technology, increased 
communication between institutions, and the subsequent increase in specialization, which 
prevailed and seized the medical education movement” (Kiceniuk, 2000, p. 382). After 
reviewing this and reflecting on this, it is apparent these same factors are still at play in 
medical education reform over 50 years later.  
Two historical reviews focused on the tension between science and practice that 
also still exists today. One focused on reform in the United Kingdom from1770-1858, yet 
the account of tension is still germane today centuries later in U.S. Medical Education. It 
notes “a tension between the human-practical side of medicine and the theoretical or 
scientific side of medicine” (Thomas-Pollei, 2012, p.18.). Another dissertation focused 
on American medical school reform in the late 19th and early 20th century, and concluded: 
“Reform was an occasion for the manifestation and working out of an intellectual tension, 
the tension between scientists and practitioners” (Huddle, 1988, p. 11). It is easy to see 
these tensions still exist over 100 years later. 
Although the era of the previous accounts differs greatly from this study that 
focused on 21st century changes, another student researcher studied the process of change 
purely from a document review perspective as she looked historically at reform in 
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Cincinnati from 1870-1930 and talked about how approaches changed in the era 
immediately preceding and following the Flexner Report (Cangi, 1983). Again, schools 
are still striving to hit these four recommendation areas of (1) Standardization and 
individualization, (2) Integration, (3) Habits of inquiry and improvement, and (4) 
Professional formation, as noted in by Cooke, et al, in the 2010 Carnegie centennial 
report.  
A more relevant study explored the integration of instructional technology (also a 
piece of this dissertation), yet did so in relationship to a graduate medical education 
(residency) program instead of at the medical undergraduate level. Zwirn (1996) did his 
study analyzing disincentives to the adoption of instructional technology and why it 
wouldn’t work at the time.  
Two other relevant dissertations focused on areas connected to this study yet took 
different approaches to which are described next. A third appeared to align but did not at 
all once better reviewed. Although dissertation titles aren’t generally noted in-text 
citations, they will be included here below because of their relevance. 
The first, titled, Changing a Medical School Curriculum: How Does it Happen? 
(Rieke, 2003), strived to learn about the change process a faculty committee took to 
implement a new curriculum model at a Midwestern medical school. Although there are 
similarities with its approach, it looked at just one of the threads from this study (change 
to a school’s curriculum model). It discussed similar components to changes that have 
been rolled out or will be rolled out at BUSM.  
This Midwestern school’s curriculum change focused on case-based learning 
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(which also happens in many BUSM classes), and this school also did away with 
traditional discipline-based individual courses in the first two years and created 
interdisciplinary blocks (similar to BUSM). In this study, all basic science principles 
were designed around weekly patient cases that were discussed every morning 
throughout the blocks for first and second-year medical students for use in their lectures, 
labs, and small group discussions (Rieke, 2003, p.59). The dissertation wasn’t linked to 
any conceptual or theoretical frameworks. It was a historical account of what happened, 
and it concluded by summarizing the process that took place in reading conclusions about 
how the change happened. The recommendations all focused on the need for further 
examination and study, but there were no specific actions recommended (Rieke, 2003 p. 
140).  
The dissertation title, Examining Health Professional Educators’ Adoption of 
Learning-Centered Pedagogy and Instructional Technologies (Fox, 2014), initially 
appeared to be an even closer match than the previous study of instructional technology, 
as it explored two of the three focus strands of this study with Pedagogy and Technology. 
However, it also differed from this study in multiple ways. First, it did not focus on the 
education for medical students to become doctors but students training in the allied health 
professions to become occupational therapists, physical therapists, bioscience 
technologists, couple therapists, family therapists, and radiology technicians (Fox, 2014, 
p. 58).  
Although this student’s research was also conducted to capture the faculty 
perspective, it was largely quantitative in nature, looking for statistics reflecting to what 
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extent the educators adopted both instructional technologies and learner-centered 
pedagogies from a quantitative stance using instruments based on TPACK and Unified 
Theory on Acceptance and Use of Technology (UTAUT) (Fox, 2014, p. 86). This was 
difficult to capture and measure due to the researcher-defined limited sample sizes of 46 
for the quantitative survey, and faculty interpretations of questions, e.g. some instructors 
considered using PowerPoint slides as a student-centered instructional technology. The 
qualitative piece asked only five faculty members to describe their adoptions practices of 
both new pedagogy and instructional technologies (Fox, 2014 pp. 54–55). Although 
pedagogical changes almost always result from technology adoption, the researcher 
linked these two so strongly it did not allow for the study to explore pedagogical shifts to 
learner-centered practices that don’t rely on technology, such as small-group discussion 
about a case, or in-class peer instruction that can happen in large lectures between pairs 
and triads.  
 A third dissertation’s title promised to be a close match, Understanding key 
constituents in change: Faculty Perceptions and Experiences with Curricular Change in 
Medical Education: A Human Science Study grounded in Phenomenology (Kunkle, 
2001), but the study turned out to be done with a much different approach. The researcher 
included a lot autobiographical information and continually injected her own biases 
(which were largely negative, based on a poor employment experience at another 
university) throughout the work. If there were efforts to minimize bias, they were not 
apparent. The study focused on curricular changes at Medical College of Ohio (MCO) 
that were recommended by the LCME to add both pathophysiology and problem-based 
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learning components to its pre-clerkship curriculum. Her description of that 
recommendation illustrated one of many examples where her negative bias comes 
through, “The recent LCME recommended changes to MCO were based on the previous 
curriculum and reflects the LCME’s supposed understanding of what is required for 
minimal functional standards of professionals within the medical profession at the 
generalist level (pre-residency or pre-graduate medical education)” (Kunkle, 2001, p. 6). 
The word supposed is one example of such words that are frequently used, so the biased 
tone and approach is felt throughout the paper. The paper lacks researcher objectivity.  
 While not related to curricular changes in medical education, a dissertation that 
related in another way was a program evaluation study done at Boston University School 
of Medicine on a newly initiated BUSM faculty development program. The Academy for 
Collaborative Innovation and Transformation (ACIT) was offered for mid-career faculty 
“who represented the largest and most productive segment, but also the most dissatisfied” 
(Campion, 2015). The academy was put in place as a mechanism to minimize attrition 
and develop participant skills. It resulted in “marked gains in knowledge, skills, attitudes, 
and connectivity when compared to the referents...the majority of didactic sessions were 
rated highly for both content areas and speakers, while the group projects and learning 
communities received mixed reviews” (Campion, 2015). The study was titled: How Does 
a Mid-Career Faculty Development Program in Academic Medicine Impact Faculty 
Institutional Vitality? This topic will prove helpful later in Chapter Five’s discussion 
regarding findings of individuals in this group who may have participated in the present 
study three to four years later.   
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2.4 Conceptual Frameworks 
As briefly described in Chapter One, Shulman’s introduction of Pedagogical 
Content Knowledge (PCK) emerged 20 years prior to TPACK in his Educational 
Researcher article in which he worked to shift focus from looking at an instructor’s 
knowledge of content and pedagogy as two exclusive domains to focus on where the two 
meet. Rather than separate concepts about having adequate knowledge about what is 
being taught (the content) from knowledge around how best to teach (the pedagogy), he 
expressed the importance of looking at these knowledge areas in tandem. He tried to 
ensure that instructors would consider both their knowledge about particular content 
areas and what approaches are best to teach that specific content. (Shulman, 1986).  
Shortly after the turn of this century, Mishra & Koehler felt a similar disconnect 
when it came to the popular view that educational technology had its own set of 
knowledge and skill areas to be learned about particular hardware and software but it 
wasn’t linked to the basis of teaching, that is, content and pedagogy. They worked to 
show the importance of also linking technology to teaching rather than considering it to 
be a stand-alone domain. They argued that technology must be integrated with teaching 
and learning because “developing good content requires an interweaving of all three 
sources of knowledge: technology, pedagogy, and content” (Mishra & Koehler, 2006, p. 
1029). “Our framework emphasizes the connections, interactions, affordances, and 
constraints between and among content, pedagogy, and technology…The three circles, 
Content, Pedagogy, and Technology overlap to lead to four more kinds of interrelated 
knowledge” (Mishra & Koehler, 2006, p.1025). The four areas consist of three 
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intersections that have two knowledge areas overlapping: Pedagogical Content 
Knowledge (PCK), Technological Pedagogical Knowledge (TPK), Technological 
Content Knowledge, (TCK) and one that includes the overlap of all three, Technological 
Pedagogical Content Knowledge (TPCK, referred to in recent years as TPACK). See 
Figure 2.2 (Mishra & Koehler, 2006). 
 
Figure 2.2 Technological Pedagogical Content Knowledge (TPACK)  
  
 
 
Mishra & Koehler described the four interrelated knowledge areas as: 
1. PCK is knowing what teaching approaches fit the content, and likewise 
knowing how elements if the content can be arranged for better teaching.  
2. TCK is knowledge about the manner in which technology and content are 
reciprocally related.  
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3. TPK is knowledge of the existence, components and capabilities of 
various technologies as they are used in teaching and learning setting and 
conversely, knowing how teaching might change as the result of using 
particular technologies 
4. TPCK is the basis of good teaching with technology and requires an 
understanding of the representation of concepts using technologies; 
pedagogical techniques that use technologies in constructive ways to 
teach content; knowledge of what makes concepts difficult or easy to 
learn and how technology can help redress some of the problems that 
students face; knowledge of students prior knowledge and theories of 
epistemology; and knowledge of how technologies can be used to build 
on existing knowledge and to develop new epistemologies or strengthen 
old ones (Mishra & Koehler, 2006, p. 1028). 
While the TPCAK framework is not the sole conceptual model for this study, it is 
being used to provide a lens to view the focus areas of recent curricular changes at 
BUSM. This study looks at three areas of change that have occurred: technology changes, 
pedagogy changes (primarily with a push for more student-centered and active learning), 
and content changes (primarily with the content integration initiative). With these 
changes, faculty are employing various technologies to shift their teaching approach or 
pedagogy to deliver the ever-evolving content. They shift in ways that aim to make 
learning most effective and efficient, and for students to transfer what they are learning 
into important knowledge they hope to retain through their medical careers.  
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A second conceptual framework this study uses for background and historical 
context is based on goal areas for recommendations described in two most prominent 
reviews of medical education studies in the literature. These studies are mentioned in 
Chapter One’s introduction. The initial study was conducted by Abraham Flexner and 
was published by Carnegie Foundation for the Advancement of Teaching (Flexner, 
1910). His recommendations for medical education reform were divided into four goal 
areas; over a century later, these same four goal areas for medical education reform were 
revisited and utilized in the Carnegie Foundation’s 2010 Centennial Report (Cooke et al., 
2010).  
 These four goal areas were referenced earlier in this paper. Details follow with 
tables from the book reproduced in Figure 2.3 and Figure 2.4 (Cooke, et al., 2010).  
1. Standardization and individualization 
2. Integration 
3. Habits of inquiry and improvement 
4. Professional Formation  
Figure 2.3 shows the first table in the book showing the original recommendations 
from 1910 in these four goal areas. Comparatively, Figure 2.4, comprised of two pages, 
shows recommendations from the 2010 report. There are many similarities between the 
two: while the format for medical education was quickly ingrained with two years of 
foundational science followed by two years of clinical study, the particular areas within 
the four goals continue to need development. 
While BUSM focuses its curriculum reform efforts in several of these areas, just a 
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few of these framework components link to threads of this particular study and will be 
further detailed in Chapter Three’s methods section.  
 
Figure 2.3 1910 Recommendations by Abraham Flexner through the Carnegie Foundation  
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Figure 2.4 2010 Recommendations from the Carnegie’s Centennial Report  
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Figure 2.4 (Continued) 
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The third and final conceptual model used for one part of this study centers on 
change leadership styles with an instrument developed by Dr. Barbara Trautlein. It is 
called the Change Intelligence (CQ) assessment. This is an online assessment accessed 
with a participant code included in her book, Change Intelligence: Use the Power of CQ 
to Lead Change that Sticks (Trautlein, 2013). Trautlein developed this assessment and 
framework after historical research on various intelligences, including Alfred Binet’s 
original Intelligence Quotient (IQ) assessment in the early 1900s, to Howard 
Gardner’s1980s research leading to the identification of multiple intelligences 
demonstrating individuals can have non-traditional intelligences in art, music, spatial 
relationships, athletic challenges, and other subjects, to Daniel Goleman’s 1990s research 
on Emotional Intelligence (EQ) (Trautlein, 2013).  
There are three tendency areas from which people primarily lead change 
according to Trautlein: their Heart (those who are most concerned with the people aspects 
of change), their Head (those who are most concerned with the purpose and vision of 
change) and their Hands (those who are most concerned with the process around how 
change gets done). People generally make use of tall three of these tendencies in various 
levels, some score higher or lower in certain tendencies, while others score rather equally 
across the three. Because of this, there are various combinations of the three tendencies 
which are represented by seven change leadership styles plotting how high or low 
individuals score in the Heart, Head, or Hands tendencies. See Figure 2.5 (Trautlein, 
2013). The methods around the assessment describing the experience for individuals 
taking the CQ test are further described in Chapter Three’s methodology, and more on 
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the individual style descriptors is found in Chapter Four in findings.  
Figure 2.5 Change Intelligence: Change Leadership Styles 
 
 
 
Initial drivers to include this component in this dissertation research were to bring 
an externally-validated assessment to offset the researcher’s established familiarity with 
many of the participating subjects and to add an objective layer of quantitative data to 
this largely qualitative study. These objective findings offer broader depth and credibility 
beyond the researcher-designed interview guide and survey components. The researcher’s 
innate interest and previous experience in change management, along with a curiosity 
about why, based on literature searches, change management does not appear to be a 
ubiquitous focus in academia, were additional drivers to add the Change Intelligence 
(CQ) assessment to this study. Because initial literature review around change 
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management in academia focused on curriculum reform or other academic changes 
revealed few articles or studies conducted, the researcher believed it to be an area for 
further research. Perhaps including change leadership analysis provides further 
opportunity for change management theory, process, and best practices to be incorporated 
in future education reform.  
55 
 
 
CHAPTER THREE: RESEARCH METHODOLOGY  
 This chapter describes the setting of the study, the research questions asked, the 
research design, data collection methods, data analysis, researcher objectivity, and 
method limitations. It details two focus areas of the study which occurred over three 
phases.  
The primary focus area explored faculty perspectives regarding their change 
experiences navigating multiple changes which occurred over a decade in the early part 
of the 21st century. It includes both qualitative and quantitative data gathered from the 
interview and survey phases, to help answer the research questions which are revisited in 
a later section. The design of this focus area links to two conceptual frameworks.  
The secondary focus area explores and identifies change leadership styles of a 
subset of the subject pool who were familiar with all change initiatives being studied. 
This was the third phase of data collection and these subjects were assessed using the 
externally validated instrument introduced in Chapter Two. Results from this change 
leadership assessment relate to a corresponding model and provide insight on which 
styles are represented among one BUSM team to further answer part of the primary 
research question and better inform how these instructors lead change.  
 
3.1 Setting and Inquiry 
This study occurred at Boston University School of Medicine (BUSM). BUSM 
has several interesting characteristics. Because the main research question contains 
characteristics of the setting as an urban institution connected to the largest safety-net 
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hospital in New England, and because one of the sub-research questions asks if factors 
surrounding the changes being studied are unique to schools like BUSM, the setting is 
described here in detail to give the reader a deeper understanding.  
BUSM is located in an urban area of Boston bordering Roxbury and the South 
End and cohabitates Boston University’s Medical Campus (BUMC) with Graduate 
Medical Sciences (which confers biomedical MS, MA, and PhD degrees instead of 
MDs), the Henry Goldman School of Dental Medicine, and the School of Public Health. 
It also intersects with the Boston Medical Center (BMC) hospital. BUMC has a modest 
campus footprint in the city, especially compared to the sprawling Boston University 
Charles River Campus that stretches the length of Commonwealth Ave from Kenmore 
Square to Allston. The School of Medicine takes up little more space than when it was 
created in 1873 upon the merger of Boston University and New England Female Medical 
College. New England Female Medical College was founded 25 years earlier in 1848. It 
was the first medical school in the country to educate women to become doctors and in 
1864, Rebecca Lee Crumpler became the first African American woman to become a 
physician in the United States (Lindemann, 2012). 
BUSM has several other notable firsts as listed in a timeline on the History tab of 
its website.3 These include graduating the first Native American doctor, Charles Eastman 
(BUSM 1890) the first African American psychiatrist, Solomon Carter Fuller (BUSM 
1897), creating the first section of gastroenterology in the U.S. (1942), conducting the 
first studies of penicillin in civilians with infectious diseases (1944), and being the first 
                                                          
 
3 http://www.bumc.bu.edu/busm/about/history/  
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medical school to work with the U.S. Public Health Service National Heart, Lung, and 
Blood Institute to identify risk factors for cardiovascular disease resulting in creation of 
the Framingham Heart Study (1948). It is also home of the NIH-funded National 
Emerging Infectious Diseases Laboratories with the rare distinction and capabilities to 
carry out BSL-4 level research. According to the National Institutes of Health (NIH) 
biosafety labs website, BSL-4 labs “are used to study agents that pose a high risk of life-
threatening disease for which no vaccine or therapy is available.” 
Boston Medical Center (BMC) is the affiliated teaching hospital on the medical 
campus and is the largest safety-net hospital in New England. As noted in the first 
chapter, safety net hospitals treat all patients regardless of their ability to pay and 
therefore serve a dynamic population with a high number of vulnerable patients. BMC’s 
fact sheet on its website notes its commitment to accessible healthcare, with 75% of 
patients coming from underserved populations such as the low-income and elderly, and 
31% not speaking English as a primary language. BMC’s Interpreter Services 
Department provides 24hr/day 365 day/year interpretive services in 250 languages. The 
hospital has over 70 areas of specialties and subspecialties, and in 2018 had more than 
26,000 inpatient admissions and over one million outpatient visits. BMC is a level one 
trauma center for adults and level two for pediatric care. Because of its mission to serve 
all, and its trauma status, emergency patients are continuously rushed in from accidents 
and violent crimes via med flight helicopters or ambulance and medical students are 
exposed to highly acute and diverse cases for study.  
Faculty involved in the medical school student admissions process have 
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commented that many students are drawn to study at BUSM because of the hospital’s 
mission to provide care to all. Students get wide exposure to a diverse patient population 
and wide range of diagnoses and treatment plans. Students are also involved in 
curriculum oversight and management and play a role with influencing decisions made 
regarding BUSM curriculum. Student evaluations measuring their satisfaction with 
module/courses, and even instructors, are carefully considered in overall course reviews 
at BUSM. Students are voting members of the Medical Education Committee which 
oversees the curriculum, as well as two curriculum subcommittees: the Pre-clerkship 
Curriculum Subcommittee, which focuses on the first two years of medical school, and 
the Clerkship Curriculum Subcommittee, which focuses on the third and fourth years. It 
is an LCME accreditation requirement that medical schools’ curriculum programs be 
overseen, assessed, and directed by a curriculum committee.  
Another unique factor about BUSM is it that it is one of only nine medical 
schools in the country that does not offer faculty tenure (Burton, 2015). This fact was one 
incentive leading to an aspect of this inquiry hoping to determine different sources of 
faculty motivations for changes geared towards continuous improvement of the 
curriculum. 
This dissertation research explores pre-clerkship faculty experiences to 
understand what draws faculty members to work at BUSM, and what motivates them as 
they participate in select changes to the curriculum. Particular changes allowed for more 
gradual adoption, and in some cases instructors could make their own decisions on the 
timing (such as with when to start using computer-based exams) or how quickly to allow 
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for lecture recording of their classes or add interactivity to their classes before these 
technologies and the interactive format became universal for courses. For other 
initiatives, such as the move from stand-alone courses to year-long integrated modular-
based formats, the timing was prescribed and had to occur with enough time to adjust 
before preparing for a new cycle of LCME accreditation. This study considers facilitators 
and barriers to the changes and asks what faculty hope to see for future changes. Medical 
school curricula around the country are on a trajectory of continuous change. Results 
from this study suggest best practice recommendations that may inform future effective 
change initiatives at BUSM or other medical schools participating in similar changes. 
Table 3.1 to follow restates the research questions introduced in Chapter One. The 
following section will describe the design and methods used to answer these questions. 
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Table 3.1 Research Questions 
 
Research Questions 
How are BUSM faculty navigating, shaping, and instituting changes to curriculum 
(involving technology, pedagogy, and content integration) amidst constraints tied 
to being an urban institution connected to the largest safety-net hospital in New 
England?  
What are the factors driving these changes? (e.g., changes in: science & medicine, 
accreditations standards, technology, student expectations) 
What roles or responsibilities do faculty members take on outside of their key 
disciplines/areas of expertise to facilitate these changes?  
What are their biggest motivators for change? 
What areas of the change have been most effective or beneficial? 
What challenges have they/are they encountering as a result to the change(s)? What, if 
any, of these do they feel are unique to schools like BUSM? 
What lessons learned may provide best practices or solutions for future change 
endeavors at BUSM or at other institutions facing similar constraints? 
 
3.2 Research Design  
This is a mixed-methods study using both qualitative and quantitative inquiry 
methods in a descriptive and interpretive case study approach exploring change 
experiences at Boston University School of Medicine (BUSM). Permission to conduct the 
study was granted by the Dean of the Medical School. The Boston University 
Institutional Review Board (IRB) approved this study design and all methods used 
(Protocol # 3839X). Data were collected via interviews (qualitative), surveys 
(quantitative and qualitative), and an externally validated change leadership style 
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instrument (quantitative). Subjects were BUSM faculty purposefully sampled based on 
role and teaching hours from a list of all faculty teaching in the first two years of the 
curriculum to focus more deeply on pre-clerkship changes that have occurred. 
“Qualitative inquiry typically focuses on relatively small samples, even singular cases (N 
= 1) selected purposefully to permit inquiry into and understanding of a phenomenon in 
depth” (Patton, 2002, p.46). The design and data collection methods are further detailed 
in the sections that follow. All methods seek to answer research questions restated in this 
chapter, using primary and secondary focus areas to do so. These are described below to 
give further context. 
The primary focus of the study explored changes experienced by faculty teaching 
in the pre-clerkship years of medical school with regard to technology, pedagogy, and 
content (specifically content integration). These three focus areas serve as topic threads 
of change initiatives used as examples. These are detailed in the next section and linked 
to components from the TPACK (Mishra & Koehler, 2006), and Carnegie (Cooke et al., 
2010) conceptual frameworks to provide both context and a background for the initiatives 
and methods used in the inquiry as it relates to each. 
As a secondary inquiry of the study, with the help of an externally validated 
instrument, identified change leadership styles of a select group faculty consisting of 
module directors charged with implementing all studied changes. This was done by 
administering a self-scoring assessment called Change Intelligence (CQ) (Trautlein, 
2013), in an effort to gain insight on these individuals’ tendencies for leading change. 
The inquiry existed to accomplish a few goals: 
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1. To see if individuals from this group would cluster together in the same 
style or a few due to the similar roles they play, or if they would they be 
equally dispersed among all styles. 
2. To compare their styles against the overall prevalence of the styles from 
all who have been assessed using this instrument coming from various 
organizations. 
3. To understand potential implications depending on the mix of styles and 
how broadly or narrowly the cohort represented each of the seven possible 
styles from the framework.  
All frameworks are detailed in Chapter Two and are elaborated upon in a later 
section of this chapter, which also shows the linkage between study components and 
frameworks.  
3.2.1 Change Experiences of Pre-Clerkship Faculty: Three Threads of Change 
This inquiry explores how faculty teaching in the pre-clerkship years experienced 
particular changes in an effort to enhance the teaching and learning of medical students. 
It focuses on changes that took place involving instructional technology, teaching 
approaches, and content integration, as well as initiatives that overlap as earlier outlined 
using the Technological Pedagogical Content Knowledge (TPACK) framework. These 
changes were briefly introduced in previous chapters, but will be further detailed below. 
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Thread One: Technology Changes 
 
Since the start of the 21st century, BUSM has adopted several technologies to 
support and enhance curriculum. This study focuses its inquiry on notable changes 
representing broad shifts for the school. Changes were selected because all represent a 
completely new way of either delivering content, assessing students, or for their effect on 
teaching and learning. In some cases, the technology altered a combination of these 
functions. The technology changes focused on for this study were: lecture capture 
recordings of all first and second-year medical school auditoria didactic sessions, the 
move from paper-based to computer-based exams, and the move from microscopes to 
digital virtual microscopy to view histology-related content. Each of these will be further 
detailed below to provide background and context for the later chapter on results and 
analysis. 
 Lecture Recordings: In 2006, BUSM adopted lecture capture technology to 
record medical school lectures in the two auditoria where first- and second-year 
students receive their didactic teaching. This was a wide-scale implementation 
and the recording includes three sources of input: (video of the instructor, audio of 
their speech and any program sounds played on the computer, and a capture of the 
computer screen). Almost all auditorium didactic lecture sessions for courses in 
the first and second-year of BUSM curriculum are recorded. Aside from special 
sessions requiring mandatory attendance, students have the option of attending 
lectures in person, and/or they may review them asynchronously.  
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 Since 2013, BUSM students have had the ability to adjust the rate of 
playback to allow for variable-speeds from half-speed to double speed. 
This allows for a 50-minute lecture recording to be watched in as quickly 
as 25 minutes, or to slow down playback to better understand, pause to 
take notes, or re-watch the same snippet of content as needed. The 
playback viewer has a series of tools for students to customize their 
viewing experience. Most medical schools have adopted similar lecture 
capture technologies. 
 Computer-Based Exams: Starting with a pilot course in the fall of 2010, and 
initially voluntary adoption by course directors, BUSM courses switched from a 
paper-based assessment system to using computer-based exams. By 2014, all first 
and second-year medical school exams were conducted on the computer. This 
meant a new process for instructors designing and grading exams, a new way for 
students to take exams, and new locations needed for exams to occur. It also 
meant new and more enhanced metrics for students to see more details around 
their exam performance in various subject areas (due to detailed tagging of 
questions) both for single exams and longitudinally.  
 Not only did this change the modality of assessment, it also forged a need 
for a large-capacity testing center. BUSM students test in groups of up to 
200, depending on the class year and because the students need power at 
every seat to charge laptops for computer based exams, the rooms where 
exams occurred needed to change with this shift. Instead of holding exams 
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in large event spaces or classrooms where students could be 
accommodated as one large group of nearly 200 test-takers, computer-
based exams occurred in multiple smaller classrooms on two floors where 
desks have power at each seat. This impacted classroom availability for 
other schools on campus trying to book classes into those spaces.  
 Creative approaches were used to accommodate BUSM computer based 
exams for the first four years. Then, in 2014, BUSM worked with other 
schools/divisions on the medical campus which were also interested in 
computer-based exams to create a central testing center. The plan 
repurposed nearly an entire floor of the campus library, no longer holding 
book stacks, and renovated it to become a testing center that seats 220 
students and is used for comfortable and bright quiet study space when 
exams are not in session. 
 Virtual Microscopy: In 2007, BUSM switched from studying histology 
specimens via traditional microscopes used to view histological preparations on 
glass slides to digitized slides viewed on personal computers. The traditional 
microscope modality provided variable glass-slide specimens to illustrate the 
same cell/structures, while the newer modality allowed all students to manipulate 
the same digitized specimen synchronously during lab discussion time or 
asynchronously during study time outside of class. Students also have the ability 
to capture and annotate these slides for their own study uses. While this is 
primarily a technology example, it does cross into pedagogy and content as 
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adopting this technology affected how histology content was taught and learned, 
and how the actual content is delivered to students. Although the adoption of 
virtual microscopy is a change that touches only one narrow piece of the 
curriculum, it a robust example because it was a major shift and touches all three 
focus areas of change to technology, pedagogy and content.   
Pedagogy Changes 
This focus area of the study explores BUSM’s shift to limit time students spend in 
passive learning modes by creating opportunities for more student-centered, active 
learning environments. This includes a focus on limiting the large lecture time and adding 
more time for discussion sessions where the large groups that meet in the auditoria for 
first- and second-year lectures are divided into several smaller classes for a more 
engaging experience. These smaller group discussion sessions involve interactive 
problem-based and case-based learning exercises as defined in the literature review. 
Some instructors are continually forging opportunities for student to work in teams to 
solve problems or patient cases, sometimes with mysteries to solve in class. Some 
instructors add out-of-class assignments for preparation ahead or other self-directed 
learning with interactive and/or independent study materials. Instructors are also creating 
more interactivity in the large lecture sessions, sometimes by letting students form small 
groups around the lecture hall for brainstorming and other times through the use of an 
audience response system (ARS), such as clickers. Instructors use ARS to poll students 
for their understanding or opinions. The use of these ARS crosses into the technology 
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focus area, and ARS is employed in both large lecture and smaller discussion sessions as 
a way or engaging all students.  
Content Changes 
 While medical school content integration has been a popular subject for decades 
and often focuses vertically on a push to share clinical content and exposure in the pre-
clerkship years and basic science content and refresher in the clerkship years, that push is 
not the focus on this study. Instead, because there was a prime opportunity to collect data 
around a change soon after it occurred, this thread focuses on the more horizontal content 
integration implemented in August 2015 in the form of a new year-long course designed 
for much of the first-year curriculum. The change moved content from individual 
discipline-based courses to a modular systems-based course called Principles Integrating 
Science and Medicine (PrISM). While some topical integration between courses had been 
the design for a few years before, PrISM brought content from the whole year together 
longitudinally so that discipline-based instructors now cross between modules at times to 
deliver their content where it fits best.  
Below are graphical representations showing the previous and initially redesigned 
curriculum maps. See Figures 3.1 and 3.2. It is important to note that this study focuses 
on the faculty experiences from that first-year of implementation and at the time of this 
paper’s publication, the fourth year of that course will be finishing. There have been 
iterative and ongoing changes and enhancements to the curriculum in the three years that 
followed, yet those changes are not the focus of this study. The first two modules in the 
new curriculum have been renamed from their previous names: Molecules to Cells has 
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become Molecular Foundations of Medicine, and Cells to Tissues has become Cellular 
Foundations of Medicine.   
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Figure 3.1 
Previous First-year Medical School Curriculum at BUSM 
 
Figure 3.2 
Initial Model for First-year PrISM Curriculum implemented in August 2015 
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 To provide situational context and background for this thread of the study, it is 
important to note that while the content integration curriculum design and 
implementation occurred in a relatively short timeframe (18-months including initial 
planning), the school was able to plan based on the second-year model. The Principles 
Integrating Science and Medicine (PrISM) course format was largely based on the 
previously and successfully implemented second-year integrated module-based year-long 
course, Disease and Therapy (DRx). The second-year course made the same 
transformation moving from stand-along courses five years prior to planning for the first-
year PrISM course.  
Timing to initially roll out the new first-year PrISM course was dictated by the 
LCME accreditation cycle. BUSM was scheduled for its LCME accreditation evaluation 
site visit in February of 2019, and BUSM’s data-collection and self-study in preparation 
needed to commence in 2017. Because of the schedule of these crucial activities, it was 
important to implement the new curriculum with enough time to assess and adjust after 
its inaugural run to have it solidly in place before evaluations. With that short timeline 
came the need for quick decision-making by administrative and academic leadership 
which could not bring everyone together to provide input with as much lead time as may 
have been preferred.  
3.2.2 Linkage of Three Threads of Change to Conceptual Frameworks 
This section explains how each change relates to the frameworks described in 
Chapter Two. First, the visuals of each framework are provided in Figure 3.3 (Mishra & 
Koehler, 2006) and Figure 3.4 (Cooke, et al., 2010) for ease of reference and as a 
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refresher from Chapter Two. Following each figures is a written explanation linking the 
various changes to corresponding components of each framework. Then, as a visual 
summary, Table 3.2 charts all study focus areas and their related components from 
framework. 
 
Figure 3.3 Technological Pedagogical Content Knowledge (TPACK)  
  
 
 
Technology and the TPACK Framework 
The three technology changes examined in this study connect to multiple 
components from the Technological Pedagogical Content Knowledge (TPACK) 
framework. 
 Lecture Recordings: the move to record all lectures relates to the 
technology and pedagogy intersection of Technological Pedagogical 
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Knowledge (TPK). The lecture recording itself is the technology and the 
pedagogical changes are seen on the student side with how they may 
receive lectures. Prior to this change students could only see and hear a 
lecture live. While now that is still an option, they can also (or as an 
alternative), watch the lecture asynchronously with the recording. Content 
isn’t the focus here as the topics and material of the lectures didn’t change 
(as a result of this adoption). All content continued to be presented in the 
auditoria, only the reception method began to vary for students after 
lecture recordings were introduced.  
 Computer Based Exams: the move to computer-based exams occurs at 
the three-way intersection of technology, pedagogy, and content at 
Technological Pedagogical Content Knowledge (TPACK). The exam 
software was the technology change, and an enhanced ability for 
instructors to tag their questions with categories to improve performance 
reports for students relates to both content and pedagogy. This convenient, 
automated, and more robust analysis by both instructors and students, was 
not possible in the past.  
 Virtual Microscopy: the move from traditional microscopes to virtual 
microscopy affects technology, content, and pedagogy, so also occurs at 
the three-way intersection of Technological Pedagogical Content 
Knowledge (TPACK). It required new knowledge to use the technology 
(for both instructors and students), new content with a move from wet 
73 
 
 
slide preparations to digitized slides, and new pedagogy where instructors 
moved from teaching students with various preparations to show the same 
histological reference in their microscopes, to all student having access to 
all digitized slide examples. It also provided the means to expect pre-
session preparation by the students.  
Pedagogy and the TPACK Framework  
Pedagogical changes that were studied (the shift towards more student-centered 
and active learning environments) focus primarily on Pedagogical Content Knowledge 
(PCK). Instructors look at the best ways to teach particular content areas with more 
student interaction and incorporate case-based or problem-based learning in the 
classroom, or encourage self-study to be done in teams between sessions. Other changes, 
such as the use of Audience Response Systems (ARS), reach the interactive classroom 
goal with the addition of technology and reach the full combination of Technological 
Pedagogical Content Knowledge (TPACK). What had been primarily a one-way 
instructor-focused lecture in the past, has become much more student-centered and 
participatory.  
Content Integration and the TPACK Framework 
 
The integration of first-year course content is another robust case of the studied 
changes as it touches all domains in both frameworks. This integration initiative relates to 
all components of the TPACK framework and all four goal areas from the Carnegie 
framework. These content-integration curriculum changes leveraged technology, and 
included changes to both teaching approaches, and content.  
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Next follows Figure 3.2 showing the table on the Carnegie Foundation’s 
Recommendations from the 2010 book, Educating Physicians: A Call for Reform of 
Medical School and Residency. Then after refreshing on the table, an explanation follows 
to describe how changes being studied link to those recommendations.  
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Figure 3.4 2010 Recommendations from Carnegie’s Centennial Report  
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Figure 3.4 (Continued) 
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Technology and the Carnegie Framework 
The three technology changes examined in this study connect the Standardization 
and Individualization goal from the Carnegie framework:  
 Lecture Recordings: The adoption of lecture recordings relates to 
Standardization and Individualization from Carnegie because the school 
has standardized by requiring almost all large lecture content to be 
recorded. Yet, students can individualize their experience by going to 
lecture live and/or watching on their own time outside of the school. 
Students can choose to view or review as much or as little and as often as 
they’d like. Students can also make use of tools within the player to speed 
up, slow down, and pause lectures for further customization based on their 
preferences. 
 Computer-Based Exams: The adoption of computer-based exams applies 
to Standardization and Individualization from the Carnegie framework 
because questions are now standardized to be formatted like those on 
Unite Stated Medical Licensing Exam (USMLE) Step exams and the 
scoring and category reports can be individualized for students. Scoring 
reports provide students not only with exam grades but also their per-exam 
as well as longitudinal performance data within the various tagged 
categories. Students are able to see their performance in a topic area or 
category not just per exam but throughout their multiple modules and 
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courses. With category tagging, students can see their strengths and those 
areas in need of further development. 
 Virtual Microscopy: From the Carnegie framework, Virtual Microscopy 
allows for Standardization and Individualization. All students are able to 
study the same (standardized) microscopy specimens simultaneously. 
Students also have an ability to study this content asynchronously, 
progressing through content at their own pace, and making their own 
annotations (individualization). With this change also came the feasibility 
for self-study and mandatory pre-work to be assigned by instructors and 
completed by students prior to their lab discussions. 
Pedagogy and the Carnegie Framework 
From the Carnegie framework, these changes to teaching approaches link 
primarily to Habit of inquiry and Improvement as well as Professional Formation. 
Conducting smaller group discussions on cases or exercises to solve allows for student-
centered problem-based learning. It also aims to foster student curiosity in an effort to 
develop critical reasoning skills in a collaborative environment which will be needed in 
their clinical careers. 
Content Integration and the Carnegie Framework 
 
As content became integrated, different teaching methods and technological tools 
were used for the delivery or acquisition of this content. Aptly, the biggest connection to 
a component from the Carnegie framework is Integration, yet the content integration 
initiative also touches the other three components. From Carnegie’s Standardization and 
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Individualization, the first-year integrated course hits Standardization because several 
first-year courses came together to form one integrated course with modules that follow a 
similar flow. The format for the course module sites in the Learning Management System 
(LMS), syllabi, and other learning materials were all standardized. This integration links 
to at least part of Carnegie’s Individualization goal because although students move as a 
cohort unit through each of their pre-clerkship classes, outside of the classroom 
individual students are able to review flipped-classroom content, lecture recording, and 
self-directed learning materials at their own pace.  
Containing the lecture time to mornings only throughout the week also allowed 
for self-study and self-directed individualized and team learning activities. These 
activities can occur during the free afternoons where interactive doctoring courses, such 
as Introduction to Clinical Medicine (ICM) and Integrated Problems (IP) are not already 
scheduled. Even with these afternoon classes, students still have three four-hour 
afternoons protected away from classes so they can focus on self-directed learning 
activities. These afternoons aim to foster their curiosity and enhance their critical 
thinking skills, and link to Carnegie’s Habits of Inquiry and Improvement. Finally, 
although many of the Professional Formation recommendations were already happening 
in the curriculum prior to the implementation of the integrated course, students have 
opportunities to provide feedback and suggest changes to further enhance the course 
through Student Advisory Committee meetings. Student involvement fosters a 
collaborative learning environment with a focus on continuous improvement, which are 
also Professional Formation components. The content integration change initiative was 
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the most robust as it involved all components for each of the frameworks.  
Next follows Table 3.3 linking each component from the three primary threads of 
study to each framework.  
Table 3.3 Study Threads & Framework Components 
  
Study Thread & 
Adoption timing 
Subjects 
Conceptual 
Framework: TPACK 
Knowledge Area 
Carnegie 
Recommendation 
Areas 
Technology 
 Lecture Capture 
Recordings 
(2006) 
 Computer Based 
Exams (2010 
pilot, 2012 all 
pre-clerkship 
courses) 
 Virtual 
Microscopy 
(2007) 
All 1st & 2nd 
year module 
directors and 
instructors 
Lecture 
Recordings: 
Technological 
Pedagogical Knowledge 
(TPK) 
Exams: Technological 
Pedagogical Content 
Knowledge (TPACK) 
Virtual Microscopy: 
Technological 
Pedagogical Content 
Knowledge (TPACK) 
 
Standardization 
and 
individualization 
Pedagogy 
 
Student-Centered & 
Active Learning 
Environments  
(ongoing adoption) 
1st & 2nd year 
module directors 
and any 
Pedagogical Content 
Knowledge (PCK) with 
opportunities for 
Technological 
Pedagogical Content 
Knowledge (TPACK) 
 
Habits of inquiry 
and improvement 
Content 
 
Implementation of 
the PrISM course: 
integration of first-
year curriculum 
content (2015) – 
based on 2nd year 
DRx creation (2008) 
PrISM Module 
Directors and 
instructors, plus 
DRx Module 
Director and 
instructors for a 
historical 
comparison  
Technological 
Pedagogical Content 
Knowledge (TPACK) 
Standardization 
and 
individualization 
 
Integration 
 
Habits of inquiry 
and improvement 
 
Professional 
formation  
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3.2.3 Change Leadership Styles of a Cohort Group of Subjects 
 In an effort to further answer the primary research question asking how faculty 
members are instituting changes to the curriculum, this component explores the change 
leadership styles of the PrISM module director cohort group of faculty. This subset was 
chosen as these were the faculty charged with leading their instructor teams through the 
most recent of the changes being studied (the 2015 implementation of the new first-year 
curriculum). They also participated in the other threads being studied with the adoption of 
various technologies, and adjusting pedagogy to place more emphasis on student-
centered active classroom engagement and self-directed learning.  
The analysis strategy with these data was to first understand results as an 
aggregate while initially blinded, and then after being un-blinded, look for any patterns 
emerging from the styles as they relate to others in the cohort and potentially back to 
interview responses. 
This focus looks at how these individuals lead change and provides a purely 
objective and strictly quantitative external component to this study. Using an externally-
validated instrument, Change Intelligence (CQ) assessed individual change leadership 
styles and defined each to include their tendencies to lead with the Heart (focused on 
People), the Hands (focused on Process) and the Head (focused on Purpose). See Figure 
3.4 as a refresher to Chapter Two: Change Leadership Styles (Trautlein, 2013). 
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Figure 3.5 Change Intelligence Change Leadership Styles 
 
 
 
3.3 Data Collection: Subjects & Methods 
 This study occurred in three phases with two sets of subjects participating in one 
to three methods used. The larger subject pool resulted in 55 respondents providing data 
via a single method (online survey), and a subset of 12 subjects provided data in three 
methods (interview, survey, and a change leadership assessment). This section describes 
the selection and recruitment of subjects, and further details the three methods used to 
collect the data. All subjects have faculty appointments in the pre-clerkship (first two) 
years of the curriculum. Three methods were used to provide a variety of angles to 
explore topic areas with a mixed-methods approach. Qualitative questions balanced a 
need to speak directly with key change participants who were in course leadership roles 
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with the opportunity to hear from individuals outside of course leadership roles in the 
larger instructor pool from the survey. Quantitative questions in the survey serve the 
purpose to understand key demographics, experience levels, and change adoption 
tendencies of the larger pool. Quantitative results from the externally validated survey 
define the smaller pool’s change leadership styles, provide insight on strengths and 
potential blind spots for the cohort working as a team, and add richness to answering the 
research question asking how, or in what spirit faculty institute change. This externally 
validated instrument also adds another level of objectivity to the quantitative results, as it 
was not developed by the researcher or at Boston University, but come from outside of 
the institution via Dr. Barbara Trautlein. 
3.3.1 Subject Selection 
The first group recruited were 12 module directors purposefully selected for their 
involvement in the initial implementation of the newly integrated first-year curriculum. 
The purpose for this initial narrow selection is that these individuals experienced all three 
study focus areas of technology, pedagogy, and content integration changes. This smaller 
pool was asked to partake in individual interviews, as well as the researcher-designed 
survey, and the change leadership styles inventory. It was important to get direct course 
leadership perspective from those charged with implementing these changes and leading 
their instructor groups through the content integration. The use of the change leadership 
instrument sought to discover similarities and differences between these leaders’ change 
leadership styles. There was a curiosity to understand if these subjects, who all play 
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similar roles in the curriculum, would come out with one prevalent style, or have a more 
even distribution amongst the styles.  
Fortunately, all twelve targeted to be interviewed, surveyed, and take this change 
leadership inventory agreed to participate in this inquiry. These module directors lead 
teams of instructors in their respective foundational science disciplines. While they are 
leaders for their instructor groups, module directors fall in a middle-tier of hierarchy 
when looking at the school’s leadership team between their instructor groups and more 
senior leaders from executive administration which includes the Dean of the medical 
school and Associate Deans. The senior leaders from executive administration are the 
primary decision makers regarding any changes to the curriculum or the school. The 
module directors are decision influencers and they are charged with carrying out any 
decisions made by the more senior leadership and leading their instructor groups through 
those changes. The executive administration team is the group with the ultimate approval 
and veto power.  
For a historical perspective, an additional subject from the second-year 
curriculum team was added to the interview subject pool as the curriculum underwent a 
similar initiative integrating second-year medical school content into a year-long course 
seven years prior to the integration of the first-year courses. There was an announcement 
made about this dissertation study in the Pre-clerkship Curriculum Subcommittee 
meeting. It was followed by an email requesting participation, and a consent script was 
shared with each subject prior to participation. (See Appendix A.)  
The second subject pool targeted all instructors teaching multiple sessions in the 
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first and second-year to participate in an anonymous researcher-designed survey. The 
intent was to include not just those teaching in the integrated classes, but also instructors 
from other pre-clerkship courses to ensure voices outside of the integrated courses were 
also heard as they all experienced several of the changes being studied.   
Several rosters were obtained from the Office of Medical Education totaling 
several hundred potential subjects. Filters were used to narrow the list to focus on just 
those instructors with faculty-level appointments who teach three or more sessions in the 
first two years of the curriculum. The list resulted in 160 instructors with active status and 
emails who were targeted as potential survey participants. 
3.3.2 Methods and Procedures 
This study used a mixed-methods approach to collect data and included in-person 
interviews, a researcher-designed anonymous survey and the externally validated change 
leadership instrument, Change Intelligence (CQ), published by Dr. Barbara Trautlein in 
2013. Questions from interviews and surveys asked faculty members about their 
experiences navigating through various cases of change in accordance with the research 
questions. The external instrument explored how faculty members as individuals 
commonly approach leading changes in the workplace. This section details these 
methods. 
In an effort to ensure all in-person interviews followed a similar format, yet 
allowed space for individualized responses and discussion, the researcher utilized a semi-
structured interview guide with 10 question prompts. (See Appendix B). All twelve 
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subjects agreed to have their interviews recorded and the researcher took extensive notes 
during the interview. The online researcher-designed survey utilized Qualtrics survey 
software using a grounded theory approach where topics and answers coming out of 
interview discussions helped inform question and answer choices where applicable. 
“Qualitative inquiry is especially powerful as a source of grounded theory, theory that is 
inductively generated from fieldwork, that is, theory that emerges from the researcher’s 
observations and interviews out in the real world, rather than in the laboratory or 
academy” (Patton, 2002, p.11).  
Because the interview responses helped to inform survey questions and answer 
choices, all interviews were completed prior to finalizing the survey design. In the 
finalization stage, the researcher requested and was granted a data management consult 
from Boston University’s Biostatistics & Epidemiology Data Analytics Center (BEDAC) 
to review and even test the survey. Feedback provided was utilized in the final survey 
design. This online Qualtrics survey was anonymous to prevent responses from being 
traced back to individuals. It consisted of an intro statement followed by 29 questions. 
Display logic was used in the design, so survey length for each participant varied 
depending on particular multiple choice answers. Select questions were only shown to 
participants based on how they responded to prior questions. Therefore, subjects could 
take different possible paths through the series of questions to minimize participants 
seeing questions that may not pertain to them. The survey included multiple choice, 
matrix, total sum, and open-ended questions. See Appendix C for the full Qualtrics 
Survey. An anonymous survey link was emailed to potential subjects.  
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The subset of PrISM Module directors, who all agreed to take the externally-
validated change leadership styles assessment accessed it via a link in the book Change 
Intelligence, by Dr. Barbara Trautlein. The author gave permission via email and phone 
to use the Change Intelligence (CQ) assessment for this dissertation research, as long as 
the questions (which are her intellectual property) would not be published in any form. 
While the questions from the assessment cannot be included in the Appendix, the author 
did work with the Boston University Institutional Review Board (IRB) to allow for their 
review and approval. Subjects used code names as they filled out the instrument. This 
was done to initially blind the results to the researcher in an effort to eliminate 
unconscious researcher bias during the initial analysis phase. It was important to the 
researcher to first look at the results as a large aggregate and finish coding all interviews 
before learning which subjects belonged to which change leadership styles.  
Each of the 12 subjects participating in this piece of the study received a copy of 
the Trautlein (2013) Change Intelligence book. Each book included an individual access 
code and the link to take the 20-question instrument which asked participants to self-
assess their tendencies regarding how they lead change at work. These 12 subjects agreed 
to participate in all three methods of the study which occurred in the order of Interviews, 
Surveys, and then taking this Change Intelligence (CQ) assessment. The subjects were 
not required to read the book prior to taking the instrument, yet could keep the book for 
their own reference. 
To initially blind the CQ assessment results, the researcher assigned code names 
“StudyP1 Mulkern” through “StudyP12 Mulkern” which were put in the books at the 
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page of the access code and link and to give each subject with their code name. A 
committee member helped in this blinding process by randomly pairing up participant 
names with code names and assembling and sealing envelopes containing the books to be 
delivered to participants, keeping the code blinded to the researcher.  
The committee member held the code name assignments in a spreadsheet to 
release at a later date, after the researcher had finished initial analysis of her data. Author 
Dr. Trautlein agreed to have the coded results compiled into a spreadsheet (that only 
included code names and results without participant names, emails, or any other 
identifying information) so it could be shared directly back to the researcher.  
 
3.4 Data Analysis Methods 
 This section describes methods used to analyze both qualitative and quantitative 
data. The qualitative data comprises interview and open-ended survey question responses. 
The quantitative components consist of the multiple choice and matrix survey question 
responses as well as the externally validated Change Intelligence (CQ) assessment 
results.  
The researcher reviewed interview notes and listened to interview recordings 
several times. Transcription occurred in multiple ways. First they were machine 
captioned after uploading to the Kaltura media storage platform and then corrected by the 
researcher with manual keyboard entry, but because the results were less than satisfactory 
even after many hours of transcribing, a professional transcription service (Rev.com) was 
later used. Upon receiving each transcription back from the service, the researcher again 
played back each interview and made minor edits to each one as needed. The recording 
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data consisted of nearly 800 minutes, and this process ensured all interviews were 
listened to again so that the new transcriptions were as clean as possible. After this step, 
all recordings and transcriptions were uploaded into the qualitative data analysis software 
tool, NVIVO.  
 To discuss strategy and approach to analyzing these extensive data, the researcher 
consulted with two qualitative researchers and one quantitative researcher/statistics 
professor, all from Boston University Medical Campus. The qualitative consults involved 
examined data in NVIVO in the process of coding. The quantitative consult inspected 
particular questions from the survey as well as an overview on the CQ results. Along with 
dissertation committee input, these data consult meetings were extremely helpful for the 
researcher to gain insight and guidance from others with more expertise and to develop 
an analysis strategy.  
For the qualitative data, a thematic analysis for interviews and open-ended survey 
questions was employed using both deductive and inductive coding. An initial pass of the 
transcripts and open-ended survey responses coded data using ten primary codes set up 
deductively based on their relationship to the research questions as well as the three 
threads of Technology, Pedagogy, and Content from the TPACK framework. The 
researcher further divided coded data into inductive codes based on themes found in the 
most densely-coded topics. (See Appendix D.) NVIVO queries further narrowed topics to 
cross themes such as a research question topic with a TPACK thread.  
The researcher analyzed quantitative data from the researcher-designed Qualtrics 
survey primarily with descriptive statistic tools. The multiple choice and matrix questions 
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from the survey utilized Qualtrics visualization tools. Dr. Trautlein provided 
visualizations of the CQ data along with the spreadsheet of raw scores by coded 
participant when she sent reports of the results, and the researcher created additional 
tables and figures as needed.  
 
3.5 Researcher Objectivity 
 
Because the researcher has worked for Boston University on the Medical Campus 
for nearly ten years, and is known by several subjects of the study, it is important to note 
efforts taken to ensure this study was conducted as objectively as possible. Because the 
researcher’s department provides both central scheduling and instructional support 
services to faculty from BUSM and the other schools on the medical campus, a strong 
effort was made to let go of any pre-conceived perceptions or biases. The semi-structured 
interview question guide was utilized to ensure objectivity. The Qualtrics survey was 
anonymous to encourage participants to feel willing to share their feedback. The timing 
and blinding of the Change Intelligence (CQ) instrument results prevented unconscious 
bias that could have arisen if the styles were known before all interview data were coded. 
The researcher approached the study with an open mind (intent to listen to what 
the data would say) in an effort to minimize any unconscious bias or preconceived 
notions about how subjects may respond. The researcher did not feel passionately about 
achieving particular outcomes other than hearing faculty perspectives about their change 
experiences so they might be documented to inform future changes. The level of context 
and access for this study would be unlikely to be matched if an outsider were to attempt 
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to conduct it. In a final effort for objectivity, Boston University quantitative and 
qualitative researchers reviewed the survey questions and assisted with quantitative 
analysis strategy and qualitative coding approach.  
 
3.6 Methods Limitations  
Although this study has numerous components and multiple mixed methods in its 
design to provide depth and breadth, it is also important to note its limitations. This study 
focuses on the faculty perspective of change in the first two years of medical school. It 
does not include exploration of third or fourth years or the curriculum. The study does not 
include perspectives from executive academic leadership, nor does it include perspectives 
from students. It also does not include data regarding the student satisfaction or student 
outcomes because it is targeting the faculty perspective on change experiences.  
The Change Intelligence (CQ) instrument (Trautlein, 2013) while an externally 
validated instrument in use for over 9,000 assessments in many organizations, has so far 
had limited use in Academia (representing just under 6% of total responses as of March 
of 2109). Because of this, there was some concern with transferability of that validation 
from the corporate sector to academia. At least one participant commented that some 
aspects of the instrument seemed worded with a business slant and at times were 
somewhat tricky to answer with a need to translate academic roles and functions to those 
in the corporate sector. That world is unfamiliar to most, if not all, of these academics 
assessed. However, a higher level of academic responses is expected in the coming years 
as according to its creator, Dr. Barbara Trautlein: “the Change Intelligence (CQ) 
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assessment is being integrated into the Chair Academy’s Leadership Development 
Program, which provides developmental experiences for academics playing or aspiring to 
play leadership roles in their institutions, such as Deans/Chairs/Presidents/Chancellors 
starting [in 2019], so, the number of academic respondents will increase substantially 
over the next few years.” Dr. Trautlein was also gracious enough to take the time to 
analyze the 537 academic responses to chart the prevalence of styles for reference. 
However, those responses will not be used for comparison in Chapter Four’s findings 
because they may be too few to show significance and there was no way to break out 
faculty respondents from others in administrative leadership or operational roles from this 
subset of respondents.  
Finally, this study was conducted at just one medical school using a case study 
approach. The hope is that despite limited generalizability, result themes may be broad 
enough to relate to readers experiencing similar changes at similar medical schools or 
even other organizational fields. 
3.7 Summary 
 This chapter introduced the setting, focus areas of the study and their link to the 
previously described conceptual frameworks. It detailed data collection including subject 
selection, methods, and procedures. Next it described analysis methods, researcher 
objectivity and study limitation. Chapter Four focuses on the findings for each focus area 
and details what was discovered as a result of these methods.   
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CHAPTER FOUR: FINDINGS 
This chapter examines results from all three methods used: interviews, surveys, 
and the change leadership style instrument. These methods gathered data in an effort to 
provide answers to the research questions: 
How are BUSM faculty members navigating, shaping, and instituting changes 
to curriculum (involving technology, pedagogy, and content integration) 
amidst constraints tied to being an urban institution connected to the largest 
safety-net hospital in New England? 
 What are the factors pushing these changes? 
 What roles and responsibilities to faculty members take on outside their 
key disciplines/areas of expertise to facilitate these changes?  
 What has been most effective about changes, and what has been most 
challenging? 
 What, if any, of these factors are unique to schools like BUSM? 
 What lessons learned may provide best practices or solutions for future 
change endeavors here or at other institutions that face similar constraints? 
This chapter begins with results of participant demographics, including academic 
degrees, experience, and roles and responsibilities. It then describes personal motivators 
and external factors pushing change at BUSM. It shares results from a query about 
unique aspects that arise from being an urban institution connected to a safety net 
hospital, including constraints for change and opportunities for deeper student learning. 
To answer one part of how (in what spirit) faculty members navigate and institute 
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change, results are provided from faculty self-assessments regarding their rate of change 
adoption; and (for the subset of PrISM module directors who led their team through the 
first implementation of PrISM in 2015), their change leadership styles. The chapter 
reports faculty experiences with studied changes to technology, pedagogy, and content 
integration, and concludes with faculty best practice recommendations for future changes. 
In an effort to maintain anonymity, qualitative statements from both interview 
discussions and open-ended survey questions are combined in quoted passages used to 
support results. 
 
4.1 Participant Demographics 
 This section reports a demographic summary of survey participants. It starts with 
basic demographic information such as gender and educational background. It then 
reports participant longevity working at BUSM, their faculty-level teaching experience, 
as well as their roles and function areas they spend time in at work.  
These data reflect demographics of the survey respondents only, yet interviewees 
were included in the same targeted subject pool of 160 instructors teaching multiple 
sessions in the first two years who were invited to participate. The survey was voluntary 
and anonymous. All but one survey question were optional to answer. The exception was 
the question identifying teaching role, which had a mandatory response requirement to 
ensure the participants only fell into a faculty-level role to match the IRB-approved study 
scope. While a total of 65 participants began the survey, five were exited early for roles 
outside of the research scope and five others only answered the first one or two questions 
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but did not finish. These unfinished surveys timed out and the few responses rolled into 
results when the survey closed. However, those few were discounted. These data reported 
here are based on the 55 remaining respondents.  
4.1.1 Basic Demographics: Gender, Age, Degree, Experience 
Participant gender broke down at 56% women (31) and 44% men (24). Ages were 
distributed across ranges with nearly half (49%) coming from the oldest groups age 55 
and over. Still, the most prevalent age range was one of the younger selections at 35-44 
years old with 16 participants (29%) and the next largest group was the 55-65 years old 
with 14 participants (25%), which was closely followed by those 65 years old or older 
with 13 responses (24%). The mid-career age group of 45-54 had just 10 respondents 
(18%). The youngest age range had just two respondents under the age of 35 (4%). It is 
uncertain if these numbers are representative of the larger targeted group or the school as 
a whole as these identifiers were not included on the potential subject lists obtained.  
Table 4.1 Age of Survey Respondents 
 
Age Range Percentage Count 
Under 35 years old 4% 2 
35-44 years old 29% 16 
45-54 years old 18% 10 
55-64 years old 25% 14 
65 years or older 24% 13 
Total 100% 55 
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Respondents noted a fairly even split between achieving MD and PhD degrees at 
29 responses and 27 responses respectively. One respondent had an MD/PhD. While the 
question asked to select degrees achieved and to choose all that apply, results indicate 
that some participants did not include their undergraduate degrees; there are only 16 out 
of 55 respondents noting undergraduate degrees. There were a total of 14 masters degrees 
noted, just one of these in Education. See Table 4.2. 
 
Table 4.2 Participant Degrees Obtained 
 
 
Degrees Count 
MD 29 
PhD 27 
MEd 1 
MPH 1 
MBA 0 
MS/MA 10 
BS/BA 16 
Other * 2 
 
Participants were also distributed among categories describing the amount of time 
teaching at BUSM. The most prevalent timeframe was between 10-19 years at 40% and 
the next most prevalent timeframe was 20 years or more at 29%. When combining the 
two most numerous categories, 69% of participants have been teaching at BUSM for 
*Other responses were both MHCM: 
Master in Health Care Management  
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more than 10 years. See Table 4.3. 
 
Table 4.3 Years Teaching at BUSM 
 
 
Answer Percentage Count 
Less than 5 years 18% 10 
5-9 years 13% 7 
10-19 years 40% 22 
20+ years  29% 16 
 
 
Nearly half of respondents who answered a question about where they have 
obtained teaching experience acquired all of their experience at BUSM (49%). Nearly a 
quarter have faculty-level experience teaching at other Boston University 
schools/programs as well as external universities/colleges (24%). The question asked: Do 
you have additional faculty-level higher education teaching experience outside of BUSM 
(either at other Boston University schools or at other institutions?) See Table 4.4. 
 
Table 4.4 Locations of Teaching Experience 
 % Count 
No, all of my faculty-level teaching experience has been acquired at BUSM 49% 20 
Yes, I have other faculty-level teaching experience outside of BUSM from 
other Boston University schools/programs 
5% 2 
Yes, I have other faculty-level experience outside of BUSM from other 
universities/colleges 
22% 9 
Yes, I have other faculty-level experience at other Boston University 
schools/programs as well as external universities/colleges. 
24% 10 
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4.1.2 Roles and Responsibilities 
Participants were closely split into the two BUSM teaching role categories. 34 
identified as a Lecturer/Instructor/Small Group Facilitator and 29 as Course/Module 
Directors. The breakdown of courses instructors teach follows in Figure 4.1. The total 
number of responses below is larger than the 55 respondents, because several instructors 
teach in multiple courses.  
 
Figure 4.1 Courses Participants Teach In 
 
 
To explore if faculty feel the need to take on additional roles outside of that as 
educator to make change happen, interviews included questions posed in an effort to 
answer the research sub-question on this topic:  
31 
20 
15 
5
1 
“Other” responses listed 
other courses taught 
outside of BUSM as 
several instructors teach 
in the Dental School 
and/or Graduate 
Medical Sciences. This 
question targeted 
BUSM courses only. 
99 
 
 
What roles or responsibilities do faculty members take on outside of their 
key discipline/area of expertise to facilitate these changes? How do they 
manage this?  
This inquiry did not lead to expected insight as interviewees continually 
responded that that additional roles/responsibilities outside of key discipline areas are 
already expected by educators, especially for those leading a module or course. A few 
interviewees mentioned a wish for additional administrative assistance, yet also 
commented that a new coordinator role was put in place when PrISM was implemented 
to offer some assistance and they expected the position would only increase its capacity 
in future years as the PrISM course became more established.  
Because the interview question was not sufficiently answered (resulting in a non-
finding), a different question was posed in the survey asking respondents to estimate their 
time spent in various functions. This question was asked in an effort to understand where 
faculty members spend their work time aside from teaching. This inquiry appeared as a 
survey constant sum question which instructed participants to:  
Give your best estimate of what percentage of your BUSM-related 
working time you typically spend over an academic year in the following 
function areas.  
The question was formatted as a total-sum question and listed six areas as well an “other” 
option to describe a seventh with instructions that totals should sum to 100%. The 
function areas given were:  
 Clinical, Research 
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 Teaching & Materials Preparation 
 Administrative Tasks (outside of teaching prep) 
 Participating on BUSM Committees and working groups  
 Leadership activities (directing course/module, chair/lead of working 
group/committee, etc) 
 Other – please describe.  
Not all 55 survey respondents chose to answer; 11 respondents skipped this 
question. Of the 44 respondents, 20 were MDs and 24 were PhDs. Because MDs and 
PhDs spend their working time in different ways, responses were divided accordingly. 
Table 4.5 shows averages in each function area for MD and PhD respondents.  
 
Table 4.5 Average time spent in function areas MD vs. PhD 
Function Areas MD (20 responses) PhD (24 responses) 
Clinical 36% 6% 
Research  13% 25% 
Teaching & materials preparation 15% 31% 
Admin tasks (outside of teaching prep) 40% 50% 
Participating on BUSM committees 20% 25% 
Leadership (course/module directing, chairing) 18% 13% 
Other (please describe) 0% 4% 
  
While this sample is a subset of faculty across the medical school and may not be 
generalizable, it is reality for these 44 respondents. Results show that participants spend 
the largest majority of their time on Administrative tasks outside of teaching preparation: 
40% for MDs and 50% for PhDs. The next highest functions were Clinical for MDs and 
Teaching and Materials Preparation for PhDs. The third highest function for MDs was 
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Participating on Committees, and for PhDs it was Research. The Other category was 
filled in by PhDs only and consisted of multiple responses around advising or student 
mentoring, one admissions-related, and one noting time spent on seminars, theses, and 
thesis committees. This indicates there are a several other roles faculty take on outside of 
their key discipline areas.  
 
4.2 Personal Motivators and External Factors 
The survey asked about faculty motivation in multiple ways. It asked what 
influenced faculty members decisions to work at BUSM, their personal motivations for 
participating in changes being studied, as well as what motivates them to make 
improvements to their modules and courses. This section describes results from each of 
these questions. Answers were gathered via interview questions, open-ended survey 
questions and quantitative survey questions. This section reveals how participants 
prioritized both internal and external factors pushing change of medical education at 
BUSM. It concludes by reporting on the external factor of an urban setting and describes 
how constraints of such a setting may impact change, while offering opportunities for 
unique and well-rounded student learning experiences. 
4.2.1 Influences to Working at BUSM 
In an effort to discover what brings people to this urban institution, a survey 
question asked about primary reason for coming to work at BUSM. It read:  
What was the greatest influencing factor impacting your decision to work at BUSM? 
Because BUSM is one of nine medical schools (out of 141 accredited by LCME) in the 
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country that does not offer tenured teaching tracks (Burton, 2015), this question aimed to 
discover what drew faculty to work at BUSM. The response choices in the survey were 
created based on both anecdotal reasons heard mentioned over the years and common 
themes in interview responses. One choice that was missing from the list was “Research 
opportunities.” Later review of interviews post-survey showed that topic came up 
multiple times. Of the 17 Other responses from the survey, eight of them were for 
Research Opportunities. This reason, while not listed as one of the answer choices, ended 
up ranking third overall, so has been charted as its own factor. Additional Other 
descriptions centered on Faculty Diversity and Knowledge, Job Opportunities, and Visa 
Support. See Figure 4.2.  
Figure 4.2 - Influencing Factors Impacting Decision to Work for BUSM 
 
0% 5% 10% 15% 20% 25%
Other (please describe)
Connection to BMC's mission to serve all
Boston Location
Spouse/family reasons
Referred/advised by a mentor
Full-time educator positions available
Studied here and it was the next logical step
Research
Influencing Factors
4
3
8
Other descriptions:  
 Job Opportunity (3) 
 Faculty diversity and 
knowledge (2) 
 Visa Support (1) 
10 
4 
8 
12 
6 
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4.2.2 Motivations to Make Changes at the Course Level 
A survey matrix question asked respondents to select primary motivators for 
participating in changes being studied. The question asked:  
What was your primary motivator for participating in each of the following 
changes that have taken place in various BUSM I-II courses and modules? 
Answer choices were:  
 Interested in the Initiative 
 Course Evaluations/Student Demand 
 Leadership/Administrative Pressure 
 Two Non-applicable options were also listed to note either when a change had been 
instituted before their arrival or if the change hadn’t been implemented for their particular 
course/module.  
The driving factor for all but two initiatives listed was Interested in the Initiative. 
The outlying change initiatives were Lecture Capture and the Integration of the First-year 
Courses to PrISM. Lecture Capture’s reason for participation resulted with one response 
tipping the selection: Course Evaluation/Student Demand to the top spot with 11 
responses over Interested in the Initiative with 10 responses. The Integration of the First-
year Courses to PrISM indicated Leadership or Administrate Pressure was the strongest 
factor with 19 responses compared to second place Interested in the Initiative with 11 
responses. Figure 4.3 shows the full results.  
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Figure 4.3 Faculty Motivators for Participating in Studied Change 
  
Interested in the Initiative 
Course Evaluations/Student Demand 
Leadership or Administrative Pressure 
N/A: Already in place before I started 
N/A Not applicable to my course  
 
Lecture Capture 
Recordings   
 
Computer Based 
Exams   
Flipped Classroom 
Content for Self-
Directed Learning 
(asynchronous, out of 
class)   
Student-centered 
active learning 
environments (in-
class exercises)   
 
Virtual Microscopy   
 
Integration of 1st 
year courses to 
PrISM   
 
Integration of 2nd 
year courses to 
DRx   
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What was missing from these more quantitative data resulting from the matrix 
question was an understanding of the why behind faculty interest in initiatives. While this 
question was not asked directly (and there was no way of knowing Interested in the 
Initiative would be the highest response), related qualitative data indicate an answer. 
Looking at data collected from interview discussions and from the open ended survey 
question asking, “What personally motivates you to make improvements to your 
course(s)/module(s)?” answers specify students are the primary motivating factor.  
Responses to this survey question were coded along with interview responses 
sharing this theme. Overwhelmingly, the responses show students are the primary 
motivators for faculty to look towards continuous improvement of their courses. Of 77 
codes references describing personal motivation, 72 mentioned students were the reason 
they want to improve their courses/modules. Instructors want to give students the best 
quality education they can to help them be the best doctors they can be as noted in these 
select quotes on the topic: 
Core faculty that are involved with course leadership and primarily involved 
in the teaching, would identify themselves as being here for the student first, 
ahead of anything else…And that's why we put in the extra hours and the 
extra time and the extra effort and give it our own resources to make [change] 
work. 
 
All of the faculty involved gave of themselves well beyond what could have 
ever been expected, because of a singular feeling of loyalty and responsibility 
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to the students...Because faculty felt compelled to provide a quality product to 
the students. 
4.2.3 Factors Pushing Medical Education Changes Prioritized at BUSM 
A research sub-questions asked: What are the factors pushing these changes? 
This was answered largely by the matrix survey question, which asked respondents to 
prioritize common factors. The question read:  
Below are common factors pushing reform of medical education. In your opinion, 
priority rank these factors with what you feel is the strongest factor pushing 
change at BUSM in the #1 spot. 
Respondents were offered six common factors pushing reform of medical education, 
listed in alphabetical order as follows:  
 Advances in science and medicine 
 Changes to LCME Accreditation Standards and Elements 
 Demands from school administration/leadership 
 New educational technology tools 
 Pressure to keep up with other medical schools 
 Student expectations/demands. 
Respondents were asked to priority rank these factors according to the strongest factors 
pushing change at BUSM. See Figure 4.4. 
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Figure 4.4 Factors Pushing Medical Education Reform - Prioritized
 
Priority Ranking Colors 
 
Advances in 
Science and 
Medicine   
Changes to LCME 
accreditation 
Standards and 
Elements   
 
Demands from 
school 
administration/
leadership   
 
New Educational 
Technology Tools   
 
Pressure to keep up 
with other medical 
schools   
 
Student  
Expectations
/Demand    
1st Priority 
2nd Priority 
3rd Priority 
4th Priority 
5th Priority 
6th Priority 
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 Because Figure 4.4, (generated from the Qualtrics survey tool) simply showed 
number of responses for each priority rating each of the factors, but did not weight 
responses based on highest priority, that step was added and resulted in the following 
table. Responses were weighted in reverse order so a 1st priority response received six 
points and a 6th priority response received one point. Table 4.6 shows the top prioritized 
factor pushing change at BUSM is Changes to LCME Accreditation Standards. It was 
followed by Demands from school administration/leadership in second. The third place 
priority was Pressure to keep up with other medical schools, followed closely behind by 
Student expectations/demands in fourth place. New educational technology tools ranked 
second to last in fifth place and Advances in Science and Medicine was prioritized in 
last/sixth place.  
Table 4.6: Factors Pushing Medical Education Reform – Weighted Priorities 
 
Factors and Priorities with Weighted Scores 1st  2nd  3rd  4th  5th  6th Total 
Advances in science and medicine 18 5 4 6 18 19 70 
Changes to LCME accreditation standards 54 40 44 15 2 1 156 
Demands from school administration/leadership 30 50 32 27 6 0 145 
New educational technology tools 18 15 4 15 35 6 93 
Pressure to keep up with other medical schools 48 35 28 15 8 4 138 
Student expectations/demands  42 30 28 27 2 5 134 
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 4.2.4 Urban Institution Constraints & Opportunities 
Aside from understanding whether BMC’s serve-all mission was a key 
influencing factor contributing to the decision faculty make to come work at BUSM, two 
open ended questions were included to gain further perspectives on teaching and learning 
at an urban institution. The questions read: 
 BUSM is an urban institution connected to the largest safety-net hospital in New 
England (serving all regardless of insurance or ability to pay). Are there any 
constraints around changes to medical education that may be unique to such an 
institution?  
 Conversely to the question above, are there any particular opportunities for 
medical education that arise from being such an institution?  
These open questions relate to the last research sub question asking what factors of 
change are unique to schools like BUSM. Both questions resulted in 15 responses each 
and themes for both are listed next. 
 Regarding constraints, many comments centered on financial limitations with a 
lack of funding coming from the hospital that runs in the red, the urban setting and lack 
of ability to create more spaces for learning. The two following quotes capture some of 
these key themes from respondents: 
Finances are more often a constraint at BUSM then at some other institutions, 
especially in Boston. Clinical faculty are constantly pushed to be more productive 
which makes it difficult for them to volunteer to be involved in teaching. 
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The urban setting makes it difficult to generate more teaching space to support 
small group learning. The financial limitations of being a safety-net hospital make 
it difficult to provide protected time for clinical faculty to engage in faculty 
development and teaching. 
  
Faculty see just as many positive opportunities from teaching and learning in such an 
institution. They touted the diverse patient population, diverse faculty and diverse 
students offering a strong foundation honing cultural competency skills. The level of 
disease and complex treatment options to which students get exposed to provides 
enrichment to their education. The underserved patient population is more open to 
tolerating broader student involvement than other populations might be, and students 
witness the issues surrounding social determinants of health first hand. A representative 
quote aligned with these themes follows.  
We have an incredible diversity of patient backgrounds and life experiences that 
our students can learn from. The social determinants of health are present on the 
walk between the Medical Student Residence and the medical school. We need to 
be talking about our institutional mission as deeply connected to Boston Medical 
Center and the community health centers. 
The next section moves from motivators and external factors to how faculty assess 
themselves when it comes to their approach to change.  
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4.3 Self-Scoring Results: How Faculty Adopt and Lead Change 
The first part of primary research question asks: How are BUSM faculty 
navigating, shaping, and instituting changes to curriculum…? In this context, “how” is 
meant to show not the exact steps, but in what sprit are faculty implementing changes. 
The high level answer is that they are doing so with a commitment of excellence and a 
passion towards their students, as seen in the quotes from the earlier section (4.2.2) which 
were answers to the question asking What personally motivates you to make 
improvements to your course(s)/modules? This section looks at two other measurements 
that help to answer the how/in what spirit question by reviewing self-reflection and self-
scoring results. Two survey questions had faculty reflecting to assess their change 
adoption tendencies in accordance to labels derived from Diffusion of Innovations 
(Rogers, 2003). Then the Change Intelligence (CQ) instrument (Trautlein, 2013) was 
used on the subset of subjects to assess the styles in which they lead for their teams. 
4.3.1 Change Adoption Tendencies 
Respondents answered two matrix survey question asking about their own 
adoption tendencies towards change initiatives involving technology and non-technology 
initiatives. These questions were asked both to understand how instructors view 
themselves and their approach when faced with change, and to begin addressing the 
primary research question regarding how faculty navigate and institute change. 
Participants were asked to self-identify and label their adoption style for both 
technological changes as well as non-technological initiatives. The labels for this 
question were derived from the book mentioned in Chapter Two, Diffusion of Innovation 
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(Rogers, 2003). A modification was used for the survey changing the term “Laggard” to 
“Latest Adopter” as the negative connotation for the term “Laggard” may have dissuaded 
respondents from selecting it. Therefore, labels to choose from were Innovator, Early 
Adopter, Early Majority, Late Majority, and Latest Adopter. These two questions were 
answered by 42 of the 55 survey respondents.  
In the results looking at technology adoption, respondents were split across four 
of the five labels. The most prevalent group of faculty consider themselves in the Early 
Majority at 36% (15 respondents), defined as a preference to get on board after others 
have piloted, to ensure there is success and that any issues that arose have been solved. 
The next most popular category was Late Majority at 24% (10 responses), only adopting 
after many others have done so and had success. The remainder find themselves adopting 
much sooner. The Early Adopters who like to try out educational tools as soon as they 
become available at BUSM tallied at 21% (9 responses), and reflect instructors who adopt 
as soon as technology is available. Innovators who often lead the change and/or suggest 
educational technology tools scored 19% (8 responses). No one considered themselves in 
the Latest Adopter group for this question. The survey question asked: When faced with 
changes to your course/module involving educational technology tools, which of these 
labels best describes you? See Figure 4.5. 
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Figure 4.5 Adoption of Technology Changes (N=42) 
 
 
For non-technology change initiatives, respondents used all five categories, 
including Latest Adopter, yet overall scores indicate the group adopts non-technological 
changes earlier. The most prevalent response here was the Early Adopters at 31% (13 
responses). Next was Innovators with 26% (11 responses), then Early Majority and Late 
Majority both at 19% and (8 responses) each. Finally 5% (2 responses) considered 
themselves in the Latest Adopter category. The question asked, When faced with non-
technology-related changes to your course/module (such as teaching approaches, content 
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integration, formats for in-class/out-of-class learning activities), which of these labels 
best describes you? See Figure 4.6. 
 
Figure 4.6 Adoption of Non-Technology-Related Changes (N=42) 
 
 
4.3.2 Change Leadership Styles: PrISM Module Directors 
Another way to assess how, or in what spirit, change occurs was to ask a subset of 
leaders (PrISM module directors) to take the externally validated change leadership 
inventory. All 12 module directors agreed to take the Change Intelligence (CQ) 
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instrument (Trautlein, 2013) where they self-assessed how they approach change on 20 
questions. Each question had three possible approaches and participants needed to score 
themselves in each approach on a 0-10 scale that needed to total 10 across the three 
choices. If one approach sounded like it matched exactly, that could receive a 10 if the 
other two were zeros or they could distribute their 10 points across the three choices. As 
mentioned in Chapter Three, the assessment is not included in the Appendix as it is 
proprietary and confidential. However, the author worked with Boston University’s IRB 
to review and approve its use for this study. 
Results showed the group was distributed across six of seven styles with two 
more prevalent styles. The most prevalent style was Adapter, with Executer following 
closely behind. See Figure 4.7 for an overview of this group positioned on the CQ 
framework as provided by author Barbara A Trautlein, PhD. A more detailed breakdown 
follows next and key characteristics of the styles are described later in this section.  
  
116 
 
 
 Figure 4.7 PrISM Module Directors’ (CQ) Change Leadership Styles (N = 12) 
 
 
The breakdown of de-identified scores for the twelve participants follows below 
in Table 4.7, ordered by prevalence. Results were initially blinded to the researcher in an 
effort to keep from any unconscious bias or judgement. Therefore, on first review the 
researcher did not know which subjects belonged to which scores or styles. The group of 
12 broke down as four Adapters, three Executers, two Facilitators, and one each in 
Champion, Coach, and Driver. See Table 4.7. 
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Table 4.7 De-identified Individual Scores of CQ Assessment 
Heart 
score 
Head 
score 
Hand 
score 
Leadership 
style 
Score 
characteristics 
75  64 61 Adapter 
Mid-Range 
Head, Heart, 
Hands 
71 64 65 Adapter 
70 60 70 Adapter 
63 62 75 Adapter 
66 56 78 Executer 
High Hands, 
Lower Head 
and Heart 
61 59 80 Executer 
47 60 93 Executer 
84 41 75 Facilitator High Heart and 
Hands, 
Lower Head 79 43 78 Facilitator 
78 83 39 Champion 
High Heart and 
Head, Lower 
Hands 
101 55 44 Coach 
High Heart, 
Lower Head & 
Hands 
57 67 76 Driver 
High Head and 
Hands, 
Lower Heart 
 
From the CQ (Change Intelligence) Assessment Report generated after taking the 
online assessment from www.changecatalysts.com © Barbara A. Trautlein, PhD, “Some 
Change Leaders have a dominant tendency, and other focus equally on two or even all 
three components. The most powerful Change Leaders have all three tools in their tool 
bag, skill in using the tools, and the savvy to deploy the right tools in the right situation.”  
A sample of the full CQ (Change Intelligence) report appears in the appendices 
section. See Appendix E. Next, Table 4.9 (Barbara A. Trautlein, PhD) comes from this 
same report on the first page in the section titled “The Heart, head and Hands of CQ – 
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Your Heartset, Mindset, and Skillset as a Change Leader.” It defines these primary 
approaches to leading change in the first row, then highlights strengths and development 
opportunities in the following two rows.  
 
Table 4.8 Heart, Head, and Hands of Change Intelligence (CQ) 
 
 
This group scores highest in Heart (Purpose) and Hands (Process). This indicates 
there are more individuals in the group who are caring, people-oriented change leaders 
along with efficient and tactical, process-oriented change leaders. Their strengths are 
being motivating and supportive, as well as being systematic planners and executers. 
Development opportunities for people in these styles are to do more reflection on 
the overall change goals and keep the larger vision in sight while still keeping attention 
on smaller tasks throughout the change process, and to better value team dynamics and 
individual feelings. These scores align with findings gathered from interviews and 
surveys as reported in sections 4.2 and 4.3 which show the high Heart and Hands, people- 
and process-focused individuals, and the desire for more communication around purpose, 
mission, vision which will be described in change experience findings later in this 
chapter. 
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A comparison of tendencies from this BUSM cohort of 12 to the overall 
prevalence of tendencies from all 9609 individuals in various organization who had 
participated in this assessment as of March 2019 shows in Figure 4.8, copyright 2019, 
Barbara A. Trautlein, PhD. This BUSM group leads primarily from Heart (People) and 
Hands (Process) with both scores tied at 46%, which is higher than any other scores in 
the overall prevalence of scores. This left just 8% for the Head (Purpose) score. This 
indicates this group is most focused on leading change with a focus on how to 
accomplish the change and the people the change affects (which aligns with findings to 
be reported in later sections). The overall prevalence chart from all respondents in all 
organizations shows only an 18% average for Hands, and has nearly tied Heart and Head 
scores at 42% and 40% respectively. This chart indicates that the overall prevalence of 
respondents lead change while focused on envisioning the change and the people who are 
involved with it but place a much lower emphasis around the process of implementing 
change. As mentioned in Chapter Three, the majority of the overall respondents are from 
the corporate sector, and there less than 6% are from academia.  
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Figure 4.8 BUSM versus Overall Prevalence of Heart, Hands, Head Scores  
 
 
           
From Trautlein’s materials, people who lead change from the Heart have a style 
that is “engaging, caring, people oriented.” Their strength is being a “motivating and 
supportive coach.” People who lead change from the Hands have a style that is “efficient, 
tactical, and process-oriented.” Their strength is being a “planful and systemaic 
executer.” This does align with qualitiative findings that showed how much faculty care 
about people (the students) and the process (providing a quality education).  
People who lead change from the head have a style that is “strategic, futuristic, 
and purpose-oriented.” Their strength is being “inspirational and a big picture visionary” 
(Trautlein, 2013). Perhaps with the heavy focus that needs to happen on people and 
process for these BUSM module directors, there is not ample or opportunities to allow 
this level of leadership to have the freedom to be more creative and assist with 
envisioning curricular changes. It is important to note that while these module directors 
lead instructors they are in roles that are focused on executing process and the leaders 
who envision change are in the next tier of leadership at the Associate Dean level which 
Hands 
Hands 
Head 
 
Head 
Heart 
Heart 
BUSM Tendencies (N = 12) Overall Prevalence Tendencies (N = 9609) 
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was not included in this study.  
The two most prevalent styles were made up of three of four people from the two 
biggest departments represented among the PrISM module directors. All descriptions that 
follow of style characteristics are from Change Intelligence and its web-based book 
resources as well as the styles report. (Trautlein, 2013).  
Three of four module directors from the Anatomy & Neurobiology Department 
were coded as the most prevalent style, Adapter, which indicates scores in the mid-range 
for the three main areas of Head (Purpose), Heart (People), and Hands (Process). This 
style uses strengths from all three areas and flexes to give changes the attention they 
need, yet sometimes they are so flexible it can be hard to know which behaviors are 
needed to reach particular goals, and those with different change leadership styles may 
find individuals with the Adapter Change Leadership style as hard to read since they do 
not have dominant tendencies.  
Three of the four module directors from the Physiology department resulted as 
Executers with high Hands (Process) scores combined with lower Heart and Head scores. 
This style is one of project managers, and leaders in this style like providing technical 
info and data, but can get weighed down by it, lost in the details. Single module directors 
from Anatomy and Physiology fell together into the Facilitator style with high Heart 
(People) and Hands (Process) scores and lower Head scores. This style is known to 
emphasize tasks and processes to make change happen and care about how it happens, 
but don’t always keep in mind the end goal of where the change process should be 
leading to. 
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Two module directors from the Biochemistry department held sole positions in 
the Champion and Coach styles respectively. The Champion has high Heart (Process) and 
Head (Purpose) scores with lower hands scores and is described in the styles description 
as a “participative visionary” emphasizing on long-term goals and getting others involved 
to develop and implement. At times this style may lack enough attention on more 
immediate tasks and goals. The Coach style has higher Heart (People) scores and lower 
Hands (Process) and Head (Purpose) scores. The Coach style is known for people-
oriented change leaders who get others involved, are known for active-listening, conflict 
resolution and consensus building, yet may avoid confrontation and may have trouble 
driving to complete tasks and make progress towards change goals.  
The final two individuals are the sole representatives from two other departments: 
Genetics & Immunology. One rounded out the 4th slot in the Adapter style joining the 
three instructors from the Anatomy & Neurobiology department. That style was already 
described earlier. The other was the lone person in the Driver style – with high Head 
(Purpose) and hands (Process) scores with a lower heart score. This leadership style is 
known for driving to get results, and achieving goals of change initiatives by doing what 
it takes to complete, but may be so focused on the work, they could miss questioning 
impact change could have on culture and people. 
The Visionary style was the only one of the seven styles not represented by the 
PrISM Module Directors and is marked by high Head (Purpose) scores with lower Heart 
(People) and Hands (Process) scores. It is known for having goal-oriented leaders who 
prioritize the mission and vision of changes, but is also known to lack attention to 
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managerial tasks and can overlook individual needs of others. Learning how this group 
scored with such high Heart (People) and high Hands (Process) areas and knowing how 
much attention they need to give to both tasks and how much the individual needs of 
others (especially students) aligns with the finding showing a lack of Visionary style for 
this group.  
Cases described in the Change Intelligence book, show that often teams result 
with missing styles. In discussing implications with the author via email communication, 
she stated that a missing style is not all that uncommon for a team of that size. More will 
be discussed about this in Chapter Five.  
Next follows a visual comparison of the individual styles displayed in pie charts 
showing PrISM module directors compared with the general prevalence of the styles 
from all organizations that have taken this instrument to date. See Figure 4.9, Copyright 
2019, Barbara A. Trautlein, PhD. The BUSM styles differ widely from the general 
prevalence style but as noted previously, there were just 12 participants in the BUSM 
group, all who fill a similar role in the school and it is not uncommon for a smaller team 
to have different characteristics than the overall prevalence. 
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Figure 4.9 BUSM Module Director & Overall Prevalence of Change Leadership Styles  
 
 
 
 
After laying out these findings that start to answer how respondents adopt and 
lead change, the next section will report how they have experienced studied changes.  
 
4.4 Faculty Perspectives on Three Threads of Change Experiences 
 This section reviews findings faculty shared via interview discussions and surveys 
regarding their experiences with select BUSM change initiatives which occurred 
throughout 2006-2015. The focus areas surround changes regarding the implementation 
of various instructional technologies, a shift in pedagogy towards more consistent 
student-centered and active learning teaching approaches, as well as content integration 
that has occurred in both the first and second-year curriculum. These three threads of 
change are all part of the research question inquiring how faculty navigate, shape, and 
institute changes to the curriculum, involving technology, pedagogy and content 
integration.  
 While numerous participants were outspoken when identifying the most 
BUSM Change Leadership Styles (N = 12) Overall Prevalence of Styles (N = 9609) 
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challenging areas of changes and opportunities to improve, they also shared what went 
well and what aspects of the changes provided faculty and/or student benefits as a result 
of the change. There were 129 references from interviews and surveys that were coded as 
Most Effective and 170 coded as Most Challenging. As mentioned earlier, quoted 
passages used in this section come from both interviews and the anonymous survey 
methods and their corresponding subject pools. 
4.4.1 Technology Changes 
This subsection details faculty perspective on the most effective and challenging 
aspects of changes involving various instructional technology implementations. 
Most Effective Aspects of Technology Changes:  
 
The biggest theme that came up in this area was regarding the move to computer-
based exams and what benefits faculty see for both their own tasks around exam 
management as well as what is helpful for students. Instructors like the ease of use in 
creating, posting, and releasing exams to students electronically; this made their process 
much more efficient than when exams were paper-based. Instructors can create, score, 
and adjust exams with much more efficiency, and save paper at the same time. They like 
that this modality for exams led to the creation of a testing center that seats over 200 
students, by repurposing and renovating a floor of the library that no longer contained 
stacks of books. Perhaps more importantly, instructors have been able to create benefits 
for students, such as meeting the goal of examining students in a way that more closely 
aligns with how the United States Medical Licensing Examination (USMLE) and other 
National Board of Medical Examiners (NMBE) tests are conducted. One respondent 
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summed it up as: 
The biggest pluses of the computer based exams…is that the software 
mimics the students’ experience in their board exams. It's a way of getting 
the students ready, or getting them more comfortable to sit for the large 
exams. 
 Another benefit for students was having a greater ability to report out on students’ 
longitudinal performance in tagged key subject areas. Finally, multiple interview 
respondents mentioned that the support they receive from technical staff who support 
both faculty and students with the exam process and training was excellent and made the 
transition to computer based exams as successful and comfortable as could be. Faculty 
mentioned that while computer based exams have been the standard for several years, 
they still appreciated the technical staff’s availability and support throughout the process 
and how those individuals interact with the exam vendor as needed to quickly resolve any 
issues that may arise.  
For Lecture Capture recording of most of the first and second-year lectures, 
faculty found benefits with making lectures available outside of class for review, or 
having the ability to pull up the previous year’s lecture on similar content to post for a 
snow day school closing, or an ill instructor unable to come in for their scheduled 
session. They like the instructor’s ability to look back with a heat map to see what areas 
of a lecture were most watched, in case anything appears to have been troublesome or 
unclear. The following is a representative quote:  
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The general principle of just having the lecture available ...The pluses are 
pretty obvious. The students have access to it, with the right software they 
can speed it up and slow it down and study it at their own pace. They can 
review things, the instructors, again with the right software, can see a heat 
map of what the students are using. 
For Virtual Microscopy, the instructors like having the ability to provide high 
quality material for the students. Because they are utilizing their laptops with an ability to 
look at and speak with their fellow students, the ability to work together is enhanced. 
Everyone has access to the exact same slide samples all at the same level of stain so there 
is a consistency that comes with that uniformity that has students feeling it is a more fair 
and efficient experience. One faculty member shared:  
Virtual Microscopy was very appealing is that students had the 
opportunity to work together much better than if we tried to get people to 
work together, they're looking down the microscope, especially if there's a 
pointer in the eye piece of the microscope, and when you switch people 
they move the binocular head to fit the distance between their eyes and 
that moves the pointer, so it's very hard for people to talk about what 
they're looking at. So Virtual Microscopy allows students to look at things 
and use the vocabulary. All of these are pedagogically advantageous for a 
person who's trying to learn what for some people is a very different new 
discipline. 
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Most Challenging Aspects of Technology Changes:  
These changes had the fewest challenges since most respondents had favorable 
comments to make regarding technology. However, those items that did come up 
multiple times are important to note. One key theme was a wish for educational 
technology updates to be released on a different timeline. Educational technology 
vendors most often release updates in accordance with the traditional academic calendar 
of September-May, but pre-clerkship years of medical school currently start in mid-July 
for the second-year class, and early August for the first-year class. This schedule leaves 
no time for instructors or students to adjust to upgrades or enhancements changing the 
look or feel of educational technology software programs. It can also negatively impact 
student devices, such as when laptops are sold with the newest operating systems for 
Windows or Mac, yet the exam vendor’s software is still catching up to comply and be 
able to run on such latest releases. Tools like the learning management system go through 
updates or a system overhaul during the 4th of July holiday weekend (when most 
universities are at their quietest), but the medical school is already in session for 
clerkships and the Physician Assistant program, and school is about to start for the pre-
clerkship years.  
Other challenges include taking the time needed to learn and keep up with the 
various technologies which are ever-evolving. Countering a plus mentioned for Virtual 
Microscopy, some instructors think the students were better able to transfer the 
knowledge of what they were looking at on physical slides compared to the virtual 
microscopy electronic slides. 
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 Without having the physical slide, it's actually very difficult. Talking a 
generalization, students are all different from each other. It can be very 
challenging for a student to recognize what's an artifact versus what's a 
real one. 
Also, some instructors describe a drop in in-class student attendance due to 
lecture recordings, which in turn affects students’ ability to ask questions directly and 
interact with instructors. Others find the laptop requirement coupled with lecture 
recording a distraction in the class and worry about student comprehension. 
 
As a teacher, laptops and class recordings make teaching very difficult. 
When a student has a screen between them and the lecturers, this interferes 
with learning- the student looks at the screen, is often surfing the 
web/checking email, and not making eye contact with the lecturer. The 
lecturer needs physical and verbal cues from the learner to know if the 
information was heard and understood. When students watch the recorded 
lecture, the teacher has no immediate feedback and cannot possibly know 
if the learner understood the info. 
 
Falling outside of the studied changes, some faculty responded in the open-ended portion 
of the survey about challenges they have with hospital computers and restrictions and 
more archaic operating systems due to a lack of funding. They teach in the university 
side, but their offices are in the hospital side where the technology and network access 
does not match that of the university, so they feel limited in their ability to be innovative.  
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4.4.2 Pedagogy Changes 
In this area faculty talked about the benefits to student learning, yet some felt 
changes to teaching methods requiring them to be more interactive or student-centered to 
be a fad and that more evidence is needed to prove a positive impact on learning. These 
instructors spoke and wrote about active learning in both case-based sessions, using an 
audience response system (ARS) to add interactivity, and creating flipped-classroom 
content for students to engage with in a self-directed way outside of the classroom.  
 
Most effective of Pedagogy Changes 
 The majority of favorable comments for this topic centered on benefits of using 
the Audience Response Systems in class. Faculty do this to engage a large group of 
students to be more participatory and to gauge their comprehension of a topic, their 
knowledge or assumptions coming in before lecture, or in some case student opinions 
(which can be voiced in a quiet and anonymous way through the use of clickers). Faculty 
enjoy the quick ability to see if students have come to class prepared and able to grasp the 
material, or if there is a gap in understanding or a confusing topic where many students 
all select the wrong answer, which has them reflecting on how sufficiently particular 
topics were covered.  
In terms of teaching, I think [the audience response system] has probably 
been the most useful and fun thing. Most useful in terms of engaging the 
students, for lots of reasons. It formally allows you to put questions or 
surveys or whatever into your lecture. But it's also a chance for every 
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student to respond, not just those who like to talk out loud or raise their 
hand. And then they can see the results, which I think is really part of the 
point as well. 
 
 
Most Challenging Aspects of Pedagogical Changes 
The main theme of challenges in this area surround limitations to do more case-
based or problem-based formats due to class size, instructors at times feeling as though 
these formats are being forced, and that some instructors do this better than others which 
may not make for the uniform experience aimed for by administrative leadership. The 
group of ~180 students are split into multiple classrooms running the same discussion 
session synchronously. Instructors report that students give feedback that they are having 
different experiences in these various classrooms based on which instructor is teaching 
and how their fellow students are engaging in these interactive sessions.  
Several instructors also noted that the structure for compensation is one that pays 
more for teaching time in the large auditorium compared to sessions taught in smaller 
interactive classrooms. It also takes more time to plan interactivity into a lesson plan as 
well. Therefore, instructors are de-incentivized to be interactive as to do so impacts their 
salaries. Some expressed moving to small group format or the reduction of content being 
taught from their disciplines in the integrated classes has them losing class time, which in 
turn has them losing financial support, and some even worry their jobs are threatened. 
Some described it as being more than just wanting to do what is best for the students, 
which they are all aligned on, but that it can become more of a “turf war” among the 
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module directors. These instructors see changing their approach as a cost of time needed 
to learn new approaches, with their receiving less credit for the teaching (which is much 
more labor-intensive to create), and in the end, that they may be paid less the more often 
they teach in this way.  
I think, faculty anywhere that have been doing the same thing for a lot of 
years. And some of them don't want to change, because they have to learn 
something new, they have to learn how to do something differently. 
There's no incentive for them to do it, they're not going to get promoted, 
they're not going to get a higher paycheck. Unless they're curious and 
interested, there's no incentive. There's certainly no institutional incentive. 
It's just a cost, they've got how to figure out to do it again outside of their 
comfort zone, and I think that's the issue. 
Another representative quote on how teaching is compensated and funding is a barrier 
trying new things: 
There is no additional funding to spend time innovating. Also, the smaller the 
group taught, the less the funding. Thus, there is a disincentive to innovate 
and a significant incentive to give a non-interactive large group lecture. 
 
Some commented that the requirement for interactivity to be included in some 
courses is forced and doesn’t always fit the content. Even some who already teach 
interactively and enjoy doing so because their content lends itself to such teaching styles 
understand where their colleagues who are more challenged to add interactivity into their 
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sessions.  
A lot of the information we do and we teach in the first-year is, it's more 
transmissive... It's "here's data that you need to learn;" it’s not, "let's 
wrestle with this ethical problem," which does exist, and those classes 
already do interactive type teaching.  
Many others reported that students do not like the more interactive classes or self-
directed exercises outside of class – they prefer the old teaching styles where experts 
lectured and students listened and took notes.  
I think it would [better] to have more flexibility in our curriculum when 
we did have more small groups, more interactive things, but it's so funny, 
I've talked to students in different pathways and almost all of them, when 
it comes down to it, don't like the stuff they have to do on their own and 
like it when it's fed to them. I've never seen that, for all the talk of 
millennials they're no different than anyone else. 
4.4.3 Content Integration Changes 
 This subsection reports out findings shared from both interviews and open-ended 
survey responses regarding faculty experiences. These findings answer the research sub 
question asking what has been most effective and most challenging about change. This 
feedback focuses on the most recent content integration initiative, when the first-year 
basic science courses came together to form the year-long modular-based PrISM course.  
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Most Effective Aspects of Content Integration 
Instructors identified benefits for both students and themselves. Some have very 
positive things to say and write about the integration initiative when it comes to these 
outcomes, but as we will see in the section that follows, there was substantial critical 
feedback shared surrounding this initiative. First, this review on the most effective 
aspects and strengths of content integration. 
Faculty reported they think it is better for students to learn about all aspects of a 
topic at one time rather than in the past when they may first understand one aspect about 
a topic, such as how a piece of the anatomy looks early on, but they wouldn’t understand 
how it works until a few months later, and then even later they would learn what happens 
if something goes wrong in the body. It also empowers students to be more self-directed 
and puts the onus of their learning on themselves and encourages it to be applied instead 
of just memorized: 
I think it allowed the students to take a little bit more ownership of the 
material. They were expected to interact with it a little bit more, make it 
their own a little bit earlier on and apply it. I think that helped to motivate 
them to see how the material was important and to figure out whatever 
way is best for them to learn the material. And for the faculty to get a 
better sense earlier on, about what was working or what was problematic. I 
think it was earlier feedback both ways, both the students and for the 
faculty. 
They also expressed it gives the student a more unified experience and effective learning 
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in context which makes linkages more evident and help students better understand why 
various topics are so important beyond memorization for exams.  
 For faculty-related benefits, repeatedly instructors observed that the most valuable 
aspect of content integration was motivating faculty from different disciplines to really 
work together and interact in ways they hadn’t been afforded before. They felt it was very 
helpful and beneficial to sit down in a room full of colleagues teaching a multitude of 
disciplines covering various aspects of an organ system or topic and get different 
perspectives. Several mentioned that this leads to creating a better-designed curriculum 
and helps break through the patter of everyone operating and teaching in their own little 
bubble or silo.  
It was useful to me to have exposure to other disciplines which enriches 
my own teaching and to be able to refer to something that another faculty 
member said is good. It's good for continuity. 
Most Challenging Aspects of Content Integration: 
 
Participants were not shy giving feedback in this area, yet kept their comments 
and notes professional. Instructors offered constructive feedback in an effort to reflect 
back on lessons learned and what they hope may go differently in future changes. Quotes 
in this section, like all sections, include both interview transcripts as well as written 
responses to open-ended survey questions.  
These challenges are around the integration of the pre-clerkship courses into two 
year-long integrated courses. The loudest challenge heard in both interviews and surveys 
centered around the top-down approach of the decision to integrate the first-year 
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curriculum into one, long course without adequate time and resources to ensure its 
success.  
If you want this type of pedagogical approach, then you have to support it, 
you can't expect people to do something with nothing. And that seems to 
be the age old approach around this place, I would say that's probably my 
biggest frustration, is wanting the newest shiniest thing for the students, 
but not being willing to invest in what it takes to develop that newest, 
shiniest thing. That's frustrating. 
Comments were made about wishing there had been an opportunity for all instructors to 
be able to provide input and have a voice in the decision before it was made. Most 
module directors only had the opportunity to provide input after the decision was made. 
Some felt they ultimately would have been in favor of the decision, but there was 
resentment about not being allowed to be a part of it.  
Respondents shared strong opinions about changes which are sometimes forced 
from administrative leadership to copy what other medical schools are doing, yet they 
would like to see more evidence-based research demonstrating why the change is needed. 
Some worry about jumping on fads that will be popular today but may be gone tomorrow.  
Many also expressed that there is little funding, support, or adequate resources to 
ensure that these types of systematic changes happen most effectively, and that the 
redesign for the content integration happened too quickly. Faculty members needed to put 
in a great amount of time and effort to get the integration design completed and 
implemented in 18 months, and some expressed a sense of unfairness (to both faculty and 
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students) that the decision happened in such a manner, regardless of the need to 
implement with time to adjust before the next LCME accreditation. 
From above there was a strict time limit set, which we all were a little bit 
miffed about. Change is one thing, but limited time and resources was 
definitely another issue here. 
Module directors wished for more involvement in the decision with bigger 
opportunities to provide input. They did not feel there was enough reflection from all.  
A general lack of communication and demanding mandates from the 
school/administration to implement change, without consultation of the 
faculty is an ongoing issue. Our transition to PrISM was marred by 
administrative overreach and an unrealistic timeline. This significantly 
overburdened the faculty and limited the amount of actual, beneficial change 
that was achieved. 
Some instructors reported that they had experiences with other large redesigns, 
either in other Boston University programs or external programs, which were far more 
inclusive. Groups had full-day retreats where all instructors were invited before actual 
decisions were made and there was an open forum to discuss the potential facilitators and 
barriers to changes. This allowed for well-informed decisions after hearing input from 
multiple perspectives.  
In this case, several instructors felt that too many decisions were made at an 
administrative leadership level behind closed doors and that they were asked for input 
only after over-arching decisions to implement this new curriculum had been made. 
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Some expressed resentment about this as well as about how the leadership team was 
chosen. Multiple respondents commented that there was no explanation provided about 
strategy for the initiative, or the why behind it. Many mentioned or wrote about their 
confusion regarding why two of the three co-directing leaders were from the same 
department, and there was initially no representation from another larger department. 
(Note: this has changed since the initial implementation in 2015). Still, some express that 
the overall culture is political and wish for more transparency, better communication 
around the vision and goals, as well as researched evidence to back large shifts affecting 
the direction of the curriculum.  
It happened very quickly. It happened without any reflection. All of a 
sudden, we were given, we were told there was going to be a new course 
and we were told who the leadership was and the leadership had two 
[module directors from the same department]. 
Several expressed frustration with the one-size-fits-all approach taken to reduce 
lecture content. They seemed to understand that this was the only approach that could be 
applied in the very small window to design and implement these changes for the next 
academic year, yet others from various departments expressed a level of unfairness with 
the approach and would have liked to have been afforded more time to carefully and 
systematically look at all content in all courses and piece together a puzzle of the 
curriculum more collaboratively.  
They took a very blanket approach. In some modules, that shouldn't have 
had content cut, they had their 10-15% in other modules that could have 
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had 20% or 30% cut, they also only cut 10% or 15%. As opposed to taking 
a more appropriate approach. I think that came out of the time limit. It 
takes time to look at that effectively and figure out what's going to work 
best and see how that's all going to fit in the big block schedule, and we 
just did not have the time to do it. It was, "okay, this is what you've got; 
you need to make it smaller by this much.” 
This section documented recurring themes that came up in the three threads, and 
others will be discussed on their implications in Chapter Five. The next section describes 
what faculty had to report about goals of recent and upcoming changes to BUSM 
curriculum and what they would recommend for successful future change initiatives.  
 
4.5 Goals of Recent/Future Changes & Faculty Recommended Best Practices 
Interviewees and respondents had many comments on goals of current and future 
changes along with views of best practices for successful future change. The codes in 
NVIVO number over 150 references to these topics from both interviews and surveys. 
This section reviews how participants articulated goals about curriculum integration that 
has already occurred as well as their understanding of goals of upcoming curricular 
change currently being planned for future implementation. It then provides best practice 
recommendations offered by faculty to ensure successful future changes.  
4.5.1 Faculty Articulate Change Goals and Vision 
 This subsection reviews survey responses asking participants to articulate the 
goals of design and implementation of both the first-year PrISM and second-year DRx 
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courses, as well as another asking all survey participants to articulate goals for upcoming 
curricular redesign which is in the planning stages. These questions did not appear on the 
semi-structured interview guide but were born out of a recurring theme that arose in 
interviews regarding a lack of clarity and communication around why exactly these 
curricular redesign initiatives happen, apart from following trends or feeling pressured by 
LCME. At least one subject responded they were unsure they or their colleagues could 
effectively speak to the underlying goals or vision. The survey item to PrISM faculty 
read:  
As you understood them, please articulate what the impetus goals were for 
moving individual stand-alone first-year basic science courses to the more 
integrated module-based PrISM course.  
This survey question had display logic built in so it would only appear for PrISM 
instructors who had been teaching here prior to its implementation in 2015, and there 
were 16 respondents. (This number cannot be measured as 16 of 33 PrISM respondents, 
as not all instructors were here before the integration implementation. The main theme 
was noted as integration with 8 responses. Some noted integration with a goal to align 
with the way physicians access basic science information, others said it was so students 
can learn more efficiently and effectively and understand how disciplines interact at the 
patient level. Five respondents noted the primary goal was to keep up with peer 
institutions. Three said it was to reduce redundancy of the material and cut classroom 
contact time for students. One person responded it was due to pressure from LCME. This 
response counted as both integration and peer institution and was representative of the 
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two biggest themes. 
It makes sense from a medical/clinical perspective. Diseases are always 
networked with multiple body systems and diagnostic skills can be best 
developed from this perspective. And frankly, most of the peer (and 
higher) medical schools had already recognized this and done the 
integration a long time ago. 
The same question was asked for second-year respondents who had experienced 
integration creating the Disease and Therapy (DRx) course back in 2008. It asked them to 
articulate the goals of the DRx integration as they understood them. There were two 
responses for this item, but a response rate can’t be calculated as two of 20 DRx 
respondents, because many of the DRx faculty may not have been teaching in that course 
prior to 2008. Similarly to the PrISM item described above, this question used display 
logic so it did not appear for those who began teaching in that course 2008 or later. Both 
respondents noted integration as the goal. One simply noted that” integration makes it 
easier for students to learn the material” and the other noted: 
Integration of basic science and clinical content for more clinically-
focused curriculum; collaboration of basic science and clinical faculty to 
achieve this goal and foster new approaches and perspectives. 
The next item sought to discover how respondents understand goals for the upcoming 
curricular changes currently in the planning stages and read as follows: 
Understanding that BUSM is looking to do a more comprehensive integration of 
the basic science and clinical curriculum in the coming years, please articulate 
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the goals for doing so as you understand them today, along with your vision of 
what that might look like.  
For this item, which appeared for all respondents, 20 of 55 responded. Some chose to 
articulate goals and others simply shared their vision. The responses were not all aligned, 
but there were a few common themes and they can be categorized as follows: Five 
responses commenting on what respondents’ visions were stated:  
1) a more longitudinal approach 
2) change not just for basic science course but for the clinical rotations as 
well 
3) opportunities for students to follow patients in more ambulatory settings to 
see them over time 
4) giving students true clinical exposure very early on 
5) to better communicate content being taught between all faculty members.  
One representative respondent articulating goals noted:  
Personally, I would identify improving learning and content as a goal of 
integration. To maximize student success by better-delivering content is an 
ongoing motivator. This change will involve not only careful evaluation of 
content, but consideration of how best topics can/should be delivered. 
Transitioning to pedagogically superior teaching methods will be key, 
though they must be changes with obvious benefit, NOT simply to tick a 
box to claim we utilize the latest techniques. However, the goals that are 
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actually being seen tend to fall more into the category of: Appease the 
Administration. 
Five respondents noted the goal of providing more clinical context in the early years. One 
of these also expressed the need to bring basic science content into the clinical years. 
Three respondents described the main goal as to compress the material and reduce 
redundancy. Two noted the primary need to keep up with peer institutions, two others had 
negative or flippant responses. Part of one of those is noted here, since while it stood 
alone in this context of the survey, it hit recurring frustrations expressed in response to 
several other items of the survey and in interviews that talked about the top-down 
approach relying on faculty commitment to do right by the students.  
The goal is to reach a utopian dream of education. Unfortunately, this 
initiative is an unfunded mandate predicated on faculty altruism… 
One respondent thought that flipping classroom content is the goal and a great way to 
encourage interaction between lecturers and learnings and maximize learning, another 
was uncertain of the goals, and one responded they were unaware this was underway. 
These findings show that some instructors are more understanding of goals than others, 
that there are multiple ideas and visions, and there is probably a lack of broad 
communication to articulate goals and vision to faculty.  
4.5.2 Faculty Recommend Best Practices for Future Changes 
In both interviews and surveys, faculty were asked to describe best practices they 
would recommend for future changes at BUSM and other medical schools undergoing 
similar change initiatives. All 13 interviews had coded references as well as 20 of 55 
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survey respondents who chose to answer this question. The recurring themes heard 
throughout were a need for earlier involvement and more input from faculty for decisions 
gaining buy-in and using more of a bottom-up approach instead of today’s top-down 
standard.  
Early engagement of the faculty, goal setting, timeline creation, etc. is crucial. 
The change needs to be driven primarily by the faculty, NOT the 
administration. 
Involve the people who are going to be involved early and have a realistic 
timeline and a realistic understanding of what it's going to take resource wise. 
That's, in order to work well, you need a very broad, diverse, dedicated team 
that has enough time and at least a reasonable amount of resources, to do 
what you're asking them to do. Because if you don't, the people feel 
overworked and underappreciated and so they invest less and if the timeframe 
is short, there isn't enough time to do it reasonably and if there aren't enough 
resources, then your rollout sucks. 
Respondents wish for faculty development regarding education, and technology, 
and one suggested dual faculty development tracks for clinical and pre-clerkship faculty. 
Faculty would like professional development for department chairs to encourage change 
and better understand student needs. Several responses noted that instructors would like 
more funding for change initiatives or grants to incentivize innovation and more abundant 
resources to assist with creating quality outcomes, and would like recognition for 
affecting positive change. Educators want more time for planning and implementation of 
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changes and a reworked compensation structure to align with new goals of the 
curriculum. They would like the freedom to be able to try new things or innovate without 
negative impact or consequence. 
Support time for educators to be creative. When educators are focused 
more on quantity of educational contact-time, there is little left to 
experiment with new approaches in the classroom. I also recommend an 
environment supportive of innovation where risks can be taken without 
penalty (e.g., negative course evaluations) while things are in a 
development phase. 
Respondents recommend that change happen in a systematic fashion with vision and 
goals more clearly articulated: 
Have a theory based rationale for the change instead of 'change for the 
sake of change'. Adopt measurements that will measure the effectiveness 
of the change and account for several years of having the faculty getting 
used to it to optimize the approach. Do not change things in the interim to 
avoid measuring against a moving target. 
 
4.6 Summary 
 This chapter reported all findings from both subject pools and three methods in 
order of demographics, personal motivators and external factors impacting change. It 
provided self-scoring results of faculty approaches to change and their change leadership 
styles. It documented their perspectives on multiple change experiences involving 
technology, pedagogy, and content, detailing both what they felt was most effective and 
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what was most challenging about those changes. It concluded with faculty insight 
gathered about their understanding and articulation of goals for recent and upcoming 
changes and their best practice recommendations to ensure success of future changes. 
Chapter Five will discuss interpretations and implications of these findings.  
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CHAPTER FIVE: DISCUSSION 
This chapter provides a discussion on implications to corresponding findings from 
Chapter Four. It highlights select demographics, provides insight on influences, 
motivators and factors of change and urban implications. It further explores outcomes on 
change adoption and leadership styles and describes theories on how these may correlate 
with key qualitative findings. Those key qualitative findings (regarding changes to 
technology, pedagogy and content integration) are highlighted to document lessons 
learned on the most effective aspects to repeat and the biggest challenges to mitigate for 
future changes. These are discussed in accordance with how each contributes to 
answering the research questions. Finally, it reviews feedback from faculty on goals and 
vision for both recent and upcoming content integration change initiatives, and discusses 
potential implications of these findings in relation to future curricular reform efforts.  
 
5.1 Who Makes Up this Study: Clinical and Foundational Science Educators 
 MDs and PhDs made up the 55 respondents listing 86 academic degrees, yet only 
one person listed an education degree, an M.Ed. It is likely a frequent phenomenon 
among medical schools (and other professional schools) where expert practitioners in 
their fields are tasked with designing curriculum without a background in education or 
expertise in instructional design. These individuals are scientists, researchers, and 
clinicians first, who then become involved in education. This has been the model for 
medical educators for over a century since Abraham Flexner designed medical school 
curriculum.  
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In recent years there has been more discussion about faculty development in 
education theory and practice as well as more formal education programs, as discussed in 
Chapter Two’s literature review of the few articles detailing these programs globally. 
There is increasing recognition that being an expert in one’s field of discipline doesn’t 
automatically equate to being an expert teacher. In an effort to bridge this gap, Boston 
University launched its own such program in 2017, a Master’s in Health Sciences 
Education. It started in the classroom and then became an in-classroom and online hybrid 
and is moving to a completely online model for Fall 2019 and will be renamed as a 
Master’s in Health Professions Education. The first graduate from the program is 
expected in September 2019. Instructors with primary professional degrees are now 
focusing more time on further formal training in the field of education and there is 
increased interest in becoming a master educator.  
A master educator has expert level skills in educating, yet becoming a master 
educator does not mean one will walk away with extensive skills in design and 
development or management of a curriculum or designing instructional components that 
make up the curriculum. One may be a master educator able to connect with and easily 
transfer knowledge to their students, yet curriculum developers are needed to plan and 
design a curriculum as well as instructional designers to design and develop individual 
instructional components to help teach. Additionally, there is a need for robust 
curriculum management tools to be able to track changes and versions anytime an update 
is made to a component. Education, instructional design, and curriculum development 
and management are all distinct disciplines, yet they complement one another and leaders 
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charged with overseeing curriculum should collaborate with professions with expertise in 
each of these areas. Increasingly, education schools and programs are recognizing the 
need to cover, or even specialize in, instructional design and curriculum development. 
There are several schools offering Master’s of Education in Instructional Design, and 
design is a component of some of the Master Level programs in Medical Education as 
well. While most professional development programs focus more on facilitation methods 
and resources to make better teachers, some of the formal educational degree programs in 
education foster skills around design of the curriculum and increase knowledge and skills 
around assessment creation.  
Results from the survey question asking participants to estimate the percentage of 
BUSM working time they spend in various functions indicate administrative tasks 
resulted in the highest percentage of BUSM working time. This was true for both MDs 
and PhDs; administrative functions take up more working time than their clinical, 
research, and teaching-related functions. It should be noted that interview questioning in 
this area did not turn up findings, as respondents thought all functions came with the 
territory of being module directors. Therefore, this survey question was asked in in a 
different way to answer the research sub-question which aimed to understand: what roles 
and responsibilities faculty members take on outside of their key discipline/areas of 
expertise? Asking survey respondents to calculate percentage estimations was a method 
to discover in what functions faculty spend the most working time. After interviews did 
not result in similar findings, it seemed ironic that survey results indicate respondents 
may spend most of their time in roles and responsibilities outside of their key disciplines.  
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5.2 Why & Where Change Happens: Motivations & Urban Implications 
This section discusses the significance of findings about why faculty chose to 
work for BUSM, why they participated in various changes, and what they regard as the 
biggest factors pushing change at BUSM. It also further explores implications of being an 
urban institution connected to a serve-all hospital which leads to both constraints and 
opportunities.  
5.2.1 Hospital Mission, Location, & Research: Why Faculty Chose BUSM  
BMC’s mission to serve all was a top factor influencing faculty members’ 
decisions to come to work at BUSM (12 responses). Learning what draws faculty to work 
in this location was important. Instructors comment that they believe a similar pull, a 
desire to gain experience serving a diverse patient population regardless of status, may 
also influence some students to come to BUSM for study. However, while the “serve-all’ 
mission was important, it was not the standout driver expected.  
With just 55 respondents, it is apparent there is no statistical significance to the 
BMC serve-all mission as an influencer since the Boston Location came in a close second 
place (10 responses) and two additional influences tied for third place: Spouse/Family 
Reasons, and Research Reasons (8 responses each). One respondent reflecting on this 
finding made an excellent point that the Boston Medical Center (BMC) mission may be a 
bigger driver for the MDs who work at the university and the hospital, while those with 
PhDs may have different drivers. This turns out to be true as looking at the raw data, 10 
of the 12 respondents giving the BMC’s mission being the primary driver were in fact 
MDs. PhDs’ biggest driver was an opportunity for research with seven responses. 
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As mentioned in Chapter Four, Research Opportunities, while not a given choice 
for this survey item, was noted eight times to describe the Other choice as an influencing 
factor to choose to work at BUSM. Because it appeared this frequently as the definer of 
Other, it was reported as an additional category, and had it been included as a choice 
perhaps it may have resulted in more responses. Not specifically mentioned in the survey, 
but reflected on afterward, is a curiosity about if Boston University’s generous tuition 
remission for family members of workers may have played into the answer for family 
reasons. 
As noted in Chapter Four, faculty retention from this sample was at 69% for those 
teaching 10 years or longer. This sample’s retention is 17% higher larger than the average 
faculty retention at medical schools which according to a 2008 AAMC study is only 52% 
(Burton, 2015). Perhaps this provides further evidence that the pull of the serve-all 
mission of the hospital coupled with the broad diversity of the patient population which 
may also draw diverse faculty and students as one of the main drivers impacting their 
decision to work here. This mission and the benefit of the well-rounded experience 
offered to BUSM instructors, may also be a strong factor in their retention rates, a desire 
to continue working for an institution with these values. Could some of this longevity be 
attributed to the faculty development program conducted four years ago which was the 
focus of a Boston University dissertation (Campion, 2015)? Because this study’s survey 
was completely anonymous, there is no way of knowing if some of Campion’s study 
participants also participated in this study. Or it could just be that the more committed 
and engaged faculty have been at BUSM longer and they were the instructors who chose 
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to respond to this survey? Data to compare longevity with the rest of the school’s faculty 
was not readily available but perhaps could be explored in later research. 
5.2.2 Committed to Students’ Best Interests: Why Faculty Participate 
Results from the open-ended survey asking about personal motivators to 
participate in continuous improvement or changes indicate a strong commitment towards 
students. Faculty want to deliver the highest quality education for students to become the 
best doctors they can be. In both interview discussions and survey responses there is a 
strong sense of how much these faculty members care about doing right by medical 
students. The desire to improve instruction is driven by the welfare of the students, as 
heard in these sample quotes:  
I want to have an impact on offering the best educational experience to 
students so that they are empowered to be effective clinicians. 
 
The students have such potential; we owe it to them and to their future 
patients to help them learn in the best way possible so that they develop the 
kind of thinking they'll need in the future. 
Perhaps this commitment to students may play another part in faculty retention 
and longevity teaching here. The answers to why faculty participate in change start to 
explain how they approach and lead change, which is further detailed in a later section, 
5.3.  
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5.2.3 Keep Up & Catch Up: LCME & Leadership Pressures at the School Level 
Further discussion on Table 4.6 from Chapter Four, detailing faculty prioritization 
regarding what factors push change at BUSM, is needed and the results appear here as 
Table 5.1 for convenience. It is important to put these scores in context as while all 
changes studied occurred from 2006-2015, the survey was administered in November of 
2018, just three months before the LCME accreditation visit. Therefore, the LCME was 
top of mind for everyone in the school, so it was no surprise that respondents selected 
Changes to LCME accreditation standards as the first place factor driving education 
changes at BUSM with a weighted score of 156 points. In 2nd place with 145 points was 
Demands from school administration and leadership. Pressure to keep up with other 
medical schools came in 3rd with 138 points, and Student expectations/demands was close 
behind in 4th place at 134 points.  
 
Table 5.1 Factors Pushing Medical Education Reform – Weighted Priorities 
Factors and Priorities with Weighted Scores 1st  2nd  3rd  4th  5th  6th Total 
Advances in science and medicine 18 5 4 6 18 19 70 
Changes to LCME accreditation standards 54 40 44 15 2 1 156 
Demands from school administration/leadership 30 50 32 27 6 0 145 
New educational technology tools 18 15 4 15 35 6 93 
Pressure to keep up with other medical schools 48 35 28 15 8 4 138 
Student expectations/demands  42 30 28 27 2 5 134 
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These results align with survey and interview responses regarding primary 
drivers. Perhaps the top two factors are linked because the demands from school 
administration and leadership are driven by their need to comply to changes happening 
with LCME accreditation standards. Pressure to keep up with other medical schools may 
also link to the top two as LCME standards change according to best practices in use at 
successful medical schools and schools do learn from one another. In both interview 
discussions and in surveys, faculty expressed some concern about this being one of the 
primary motivators for change, and they were apprehensive about adopting the latest fad 
or trend in educational approaches. Faculty would like to see more evidence-based 
decision making across all medical schools when it comes to reform initiatives.  
That said, with only one respondent listing a degree in education, how versed are 
faculty on literature surrounding the latest educational trends and their efficacy in 
practice? Would the hesitant faculty members be more open to LCME change initiatives 
and what they call “fads” in education if they took the opportunity to pursue more formal 
training in the field of education? From an observer standpoint, it seems those with 
additional training either from the Master’s level program, or more intensive offsite 
Professional Development programs are the instructors that seem the most open to trying 
new methods of instruction and adopting new tools.  
Some faculty feel students have too large a say in decisions around their 
curriculum. How, faculty ask, do students know what is most beneficial to them when 
they are in the midst of their education, and have not yet been tested to see how they will 
perform in future board exams, residencies, or medical practice? How much weight does 
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student satisfaction play in curricular decision-making, and how much should it play? 
One respondent described this theme when talking about students enjoying use of the 
audience response systems: 
It's hard to say, because it is certainly a fad, and you don't know whether 
that fad is evidence driven or selectively biased. Because of course the 
students like it. I think the students benefit, and that to a degree is what 
drives the courses. Student feedback and whether the students like the 
course, in many cases, is viewed more favorably than whether the students 
learn. Those are two very different things which are often conflated. 
Student demand, while not one of the top three factors, is only four points out of 
third place, so is nearly as important to respondents. This too, closely aligns with the 
theme regarding the commitment instructors have for their students’ experience as well as 
the fact that student evaluations on instructors and course/modules carry weight in how 
faculty are measured and evaluated at the leadership level at BUSM.  
 It was not surprising that New educational technology tools scored second to last 
at 93 points, a much lower score than the four leaders, because technology tools should 
be utilized as a solution to a teaching or learning problem, not implemented for the sake 
for trying out the latest new tool or trend. Curriculum needs or changes should drive the 
use of technology. Technology should not drive curriculum changes. There is an 
opportunity here to ensure that any training for faculty on educational technology tools 
focuses on the art of teaching with such tools, not simply how to use them. It is important 
for faculty to understand how an educational technology tool can bring value and 
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enhance both the teaching and learning experiences for instructors and students alike. 
In 6th and last place, was Advances in science and medicine with just 70 points. 
While this first appeared to be a low score for something so important, upon further 
reflection, this is because advances in science and medicine affect content only, not 
curriculum design. Low scores for this factor indicate the ease faculty have with 
organically and systematically updating content based on these advances so they are 
quickly incorporated into an existing curriculum as needed. These advances, unless they 
involve a new tool or modality used in the field, do no cause major disruption or shift 
instructors’ approach to teaching, so the lower score makes more sense.  
5.2.4 Urban Setting Constraints Yield Learning Opportunities 
Participant responses to the two questions asking about constraints and opportunities 
from being an urban institution connected to the largest safety net hospital in New 
England, included as many (15) responses to the opportunities question as there were for 
the constraints question. Faculty discuss the challenges of being an urban institution with 
no place to sprawl unlike some peer institutions in more rural settings. Select suburban 
and rural institutions have plenty of land to create new buildings and may have different 
financial models with bigger endowments or connections to profitable hospitals to fund 
such construction or innovations. How can BUSM faculty and the leadership team 
innovate without adequate funding, resources or space to do so? At BUSM and its safety-
net hospital affiliate, some faculty feel the lack of funding and resources hampers their 
ability to teach with innovation. Often clinical faculty are located in hospital-owned 
offices and need to run hospital-owned computers that have a higher level of security and 
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many more restrictions to be HIPPA-compliant. (HIPPA stands for Health Insurance 
Portability and Accountability Act.) Because of that, they are not always able to run 
newer educational technology programs and computers are updated less frequently than 
at the university.  
Conversely, based on the same number of responses for the constraints question, 
being an urban institution also comes with many unique opportunities or benefits. 
Perhaps these are what need to be leveraged to overcome limitations with funding or 
resources and restrictions with lack of space. As described in Chapter Four, themes in this 
area centered on the diversity of the patient population, which in turn may attract more 
diverse faculty and students as well as provide unique learning opportunities. Students 
are able to get more exposure to a wide range of cultures which can increase their skill 
with cultural competencies. Social determinants of health is an important topic in medical 
education, and faculty noted the important benefit students studying at BMC have, 
gaining first hand-experience by treating patients with a wide range of health disparities. 
Because the uninsured, underserved population are often patients at BMC, and these 
individuals do not typically address their own health issues as early on as those patients 
with insurance, respondents noted that students are able to learn multi-disciplinary care 
for complex patients and how to treat severe manifestations of disease. One respondent 
summed up these opportunities: 
The opportunities relate to the school’s desire to attract a diverse student 
population; the mission of BMC attracts students with diverse 
backgrounds and interests in serving the underserved. The mission of 
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exceptional care carries over to the faculty who also care to provide an 
exceptional education for all students.  
 
5.3 How Change Happens: In What Spirit Do Faculty Implement Change? 
Faculty primarily implement change in the spirit of doing what is best for the 
students, as noted with quotes and examples in sections 4.2.2 and 5.2.2. This section 
further discusses how faculty adopt both technology and non-technology change, and 
how the subset of PrISM module directors from the first-year of that new course’s 
implementation lead change among their instructor groups. It is important to note that 
while many changes allow for gradual and/or self-selected adoption, others are mandated 
due to standardization requirements, and others are more of a hybrid where they begin 
with voluntary adoption by faculty but after a majority are on board or a decision is made 
to invest in a solution, there is a mandate to utilize it. For the studied changes the 
breakdown of voluntary compared with requirements was as follows: 
 Lecture capture recordings had a gradual adoption until the demand from 
students was too great; when only a few hold out classes did not record 
after the first year, the rest of the courses came on board. (There are still a 
few instructors who refuse to be video recorded. Some allow for audio 
recording only and there are times no recording is captured). 
 Computer-based exams (CBE) started with a pilot of one course in 2010. 
Voluntary adoption by first-year instructors followed in 2011-2012. A 
decision was made to implement CBE across all first-year courses and 
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some second-year modules in 2013. Then a new testing center was built 
to better accommodate scheduling exams after increased adoption. For the 
start of 2014 academic year there was mandate for all first and second 
year testing to be conducted on the computer. 
 Virtual microscopy was decided upon by the module directors of the 
histology course and mandated for all instructors as this completely 
changed the modality for students to access slide materials. 
 Pedagogy changes with interactive classroom exercises, flipped 
classroom content, the use of audience response systems (ARS) and other 
student-center learning experiences have been and continue to be a 
gradual adoption for the school as a whole, although some courses, such 
as PrISM, are now requiring a certain percentage of course content be 
covered and in these manners. 
 Content integration was a mandated change as it designed the flow of 
curricula for both first and second year courses and needed to be timed 
carefully for implementation with enough lead time for any adjustments 
prior to accreditations cycles.  
5.3.1 In the Early Majority: How Faculty Adopt Change 
Understanding how faculty members perceive their own adoption levels for 
change initiatives is another way to help answer the question regarding how faculty 
navigate changes. Forty-two respondents chose to answer two questions on this topic. 
Because there is a widespread perception in education about faculty resistance to learning 
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and implementing new technologies, it was interesting to see that the split between earlier 
and late adopter choices was exactly the same for both technology and non-technology 
initiatives with 76% falling between Innovator, Early Adopter, and Early Majority, and 
24% falling between Late Majority and Latest Adopter for both questions. Only 
percentages for the individual categories differed. See Table 5.2 revisiting the data for 
context. Figure 5.1 shows the same results in a histogram format charting BUSM 
Technology and Non-Technology adoption curves against Rogers’s Diffusions of 
Innovations normal adoption frequency percentages.  
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Table 5.2 Faculty Self-Scores on Change Adoption Labels 
 
 Changes involving 
Educational Technology 
Non-technology 
related Changes 
Innovator 19% (8) 26% (11) 
Early Adopter 21% (9) 31% (13) 
Early Majority 36% (15) 19% (8) 
Late Majority 24% (10) 19% (8) 
Latest Adopter 0% 5% (2) 
Responses 42 42 
 
Figure 5.1 Comparing BUSM Adoption Rates with Rogers’s Diffusions of Innovation 
 
 
BUSM shows higher adoption rates than Rogers’s normal frequency. The gray 
line was charted using the percentages from his normal frequency bell curve. While 
BUSM shows earlier adoption and fewer Latest Adopters (what Rogers labels as 
“Laggards”) one difference is that adoption studies are generally done by observation 
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noting when particular individuals adopted particular innovations. Yet in this study, the 
researcher asked participants to pick the label that best describes their tendencies. 
However, Rogers (2003) mentions that some organization have higher rates of adoption 
than others. At BUSM, perhaps this could be due to the commitment faculty feel for the 
students, or their longevity teaching here, or the fact that the large percentage of survey 
respondents play a curriculum leadership role as a module or course director. Or, it could 
be because there is a short timeframe for implementing new initiatives between academic 
years since medical school starts in mid-July or early-August for the pre-clerkship 
groups, so faculty inherently need to adopt quickly to implement something between May 
and July. There could be many factors why the BUSM curves come out with more 
favorable adoption.  
Focusing on the differences between BUSM technology and non-technology 
changes, larger extremes between the labels existed for the non-technological changes 
with both the largest percentage of Innovators at 26% and the only respondents who 
selected the Latest Adopter label at 5%. Interestingly, not a single respondent self-labeled 
as a Latest Adopter for technology changes. This is surprising as frequently even 
instructors themselves self-deprecate about their technological acumen, or mention how 
worried they are about adoption. Also, with 49% of respondents in the top two oldest age 
ranges over 55 years old, and with 69% teaching more than 10 years (and 24% teaching 
over 20 years), these findings begin to debunk myths regarding faculty age and that those 
who have been teaching a long time tend to be completely stuck in their ways.  
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In the end, they do adopt, often not giving themselves enough credit for how 
quickly they adjust to new tools and processes. Is it perhaps harder for at least a couple of 
people to change their teaching approaches or adapt to content changes in their course 
than it is to adopt a new educational technology tool? It would have been interesting to be 
able to ask those two respondents why they chose latest adoption for non-technology 
change but rated themselves earlier when it came to technology changes.  
While the question regarding non-technology related changes reported two 
respondents (5%) identifying with the Latest Adopter category, results still indicate the 
overall change adoption rate is higher amongst non-technological changes, because the 
Innovator and Early Adopter categories are larger at 26% and 31% each for the non-
technology changes compared to 19% and 21% respectively for the same categories for 
the question regarding adoption of educational technology tools.  
5.3.2 Adapt & Execute: How One Team Leads Change & Potential Blind Spots 
Based on self-assessment, the Change Intelligence (CQ) instrument (Trautlein, 
2013) measured how PrISM Module Directors lead change. For context, this instrument 
was administered not to measure how these directors led the specific changes studied, but 
how they approach and lead any change at BUSM. This portion of the data was collected 
three years after the most recent change (curriculum integration) was implemented. While 
it does not measure how these individuals led specific changes, it still gives general 
insight to help answer part of the research question asking how faculty navigate, shape, 
and institute change. Because change leadership styles identify how people are slanted to 
lead changes, they are unlikely to waver significantly over such a short period of time. 
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Defining the styles for this group, the only BUSM cohort of faculty to experience all of 
the changes being studied, was done in an effort understand these individuals’ tendencies 
to lead with their Hearts (People), Heads (Purpose), and/or Hands (Process). Identified 
styles provide valuable insight on how they approach and tackle change, and indicate 
how they may interact both with each other as colleagues and the instructor teams they 
lead.  
As reported in Chapter Four, the most prevalent leadership styles for this group 
were those of Adapter and Executer with four and three respondents in each group 
respectively. This aligns with the roles these faculty members play at BUSM. Their roles 
and job responsibilities, require them to enact change based on decisions handed down 
from executive leadership. They must adapt to new challenges presented, adjust quickly 
and execute the changes.  
The prevalence for these styles, and the fact that they are primarily made up of 
individuals from the two most-highly represented departments on the PrISM Module 
Director team, is likely not by accident. Do these groups cluster together based on their 
thinking as anatomists and physiologists, or is this due to like-minded cultures in their 
departments based on either their relationships with one another or perhaps 
encouragement by their chairs? 
The Visionary style was the only one of the seven styles not represented. Because 
the module directors who participated in this inquiry have decisions on curricular change 
handed down to them from executive leadership and are not often afforded the ability to 
create change visions, it seems appropraiate that this team would not have self-scored a 
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propensity to lead with purpose/head/vision. It makes sense that they would instead focus 
on the tasks at hand, and how to execute them (Hands/Process). Also, because their 
biggest motivation is their passion for students and their quality educational experience 
(Heart/People), it is easy to understand how they scored so heavily in these areas and 
much less so in the area of vision (Head/Purpose). 
When a style is missing from a team it should be recognized as a potential blind 
spot to keep in mind as the team works together. Below follows a passage from the 
book’s Chapter 12 Teams resource linked online (Trautlein, 2013) about what actions the 
team can take to compensate for a potential blind spot caused by a missing style: 
Strategies include adding one or more permanent or ad hoc team members 
with [the missing style], utilizing tools to encourage the team to pay 
attention to what it might drop out (e.g. Communication Plans for lower 
Heart teams, SWOT analyses for lower HEAD teams, Project Plans for 
lower HANDS teams), and process checks in meeting agendas to 
safeguard against potential neglected aspects. 
The BUSM team’s low Head score (8%) indicates a potential blind spot that may 
need to be compensated, as noted in the author’s notes from a sample CQ assessment 
described earlier. Perhaps regularly doing SWOT analyses to determine the Strengths, 
Weakenesses, Opportunities, and Threats of any new initiative, would be prudent for 
future changes – especially if done in a way to allow for input on the SWOT from all 
levels of faculty and where results, vision and goals of change could be communicated. 
Aside from compensating for the gap, the instrument could be administered more broadly 
166 
 
 
to see if including other individuals might fill the gap. Some of the assessed module 
directors have since stepped away from their roles, so it would be interesting to see if the 
newer directors are identified in that style. Because they are also on the receiving end of 
change decisions like their colleagues, perhaps the gap would still exist. Would 
administering this change leadership style instrument to an even wider group of leaders to 
include the Dean, Associate Dean, and Assistant Deans from the Office of Student 
Affairs, Admissions, or other areas, cause the Visionary style to emerge? Or, could the 
lack of the Visionary style be a result of limited use of this instrument in Academia, as 
mentioned in Chapter Three limitations? Dr. Trautlein was asked if the low Head score 
could be related to the small number on the team, the roles these individuals play, or 
being from Academia instead of Industry. She replied:  
The number of respondents from academia is too small to offer any 
definitive insights about differences between that population and others. 
That said, you may be correct in your assumption that when it comes to 
leading change, these respondents may perceive themselves “in the 
middle,” between the changes “handed” to them from above, and the need 
to “execute” changes with those “below” them in the hierarchy. 
It would be interesting to revisit this at a later date. The number of participants 
from academia is due to increase significantly over the next few years because the 
assessment is now being integrated into the Chair Academy’s Leadership Development 
Program, as quoted earlier in this paper. That said, could there still be a gap representing 
the middle-tiered course leaders who are not the primary decision-makers at the executive 
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administration level, but who instead must execute changes passed down from these 
senior leaders as they lead their instructor teams through new initiatives? 
 
5.4 What Happened? Three Threads of Change: Experiences & Implications 
This section provides further narrative around changes studied and reported on in 
in accordance with the first part of the primary research question: How are BUSM faculty 
members navigating, shaping, and instituting changes to curriculum (involving 
technology, pedagogy, and content integration)? These three threads of changes serve as 
subsections to follow and relate to section 4.4. 
Despite the amount of negative feedback expressed about the challenges of these 
changes, there was corresponding positive feedback regarding effective changes and their 
benefits. The same individuals, both in interviews and surveys, who expressed the need 
for numerous things to change for the better, also described what works well and 
articulated benefits of the changes. It is apparent that these instructors are not 
complaining but instead are being constructive with critical feedback and detailing ideas 
on what they would like to see done differently in the future. Going forward, it is 
important to note what has worked well and what has been most effective to ensure future 
change initiatives for improvement will not inadvertently eliminate areas or functions that 
already excel.  
5.4.1 Less Pain than Expected: Technology Changes 
Technology changes were the most benign of the three, with respondents relating 
predominantly positive experiences through those changes. Various technology initiatives 
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frequently emerged as answers to the sub-question about what has been most effective 
about changes. Faculty have great things to say about several technologies, especially the 
computer-based exam software and its improved processes for grading and providing 
students with longitudinal data on their knowledge level in various subject areas related 
to USMLE Step One areas. The biggest negative around technology was a feeling from 
many faculty members in both interviews and surveys that since adopting lecture capture 
to record the majority of courses happening in the auditoria, in most classes, attendance 
has diminished.  
This topic arose frequently enough to warrant further discussion because not all 
faculty believe the recordings are the root cause to diminished lecture attendance. One 
faculty member, commenting on the theory of lecture recordings affecting attendance 
said. “I think that is an urban myth. I don’t think it, in any way, diminishes attendance.” 
Others noted attendance wanes based on time of the year, and fatigue of students and that 
also occurred even before lectures were recorded. Some stated there is a certain 
percentage of students who don’t go to or watch lectures. Still, these students review 
materials and do well enough to pass exams with self-study, and this was the same before 
lecture recording. Students attend less towards the end of the semesters and on weeks 
when they are prepping for exams.  
Other respondents noted low attendance can be a result of faculty not making an 
effort to make their lecture sessions interactive. Some do not see a decline with students 
attending lectures in their classes, possibly due to topics of interest, which instructors 
they have teaching, and the activity happening in the lecture hall to engage students to 
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participate in different ways. Some instructors go beyond audience responses system 
questions and have students team up in small groups around the auditorium or have very 
engaging and participatory small group classes where students work in teams to actively 
solve problems or discuss a case together. Some instructors feel students will come 
willingly if their time is spent thinking and engaging with their peers instead of listening 
and watching an instructor give a talk.  
This leads to an ongoing debate about whether students should be required to 
attend lectures in person. While some faculty recognize the value of lecture capture and 
recognize it may be helpful for students to have the ability to watch lectures outside of 
class on their own time and at their own speed, many do not enjoy lecturing to a mostly 
empty lecture hall. That said, others have no problem lecturing to a sparsely attended 
classroom, as long as the students who choose to watch lectures on their own are still 
learning the material. It is apparent that faculty feel differently on this topic and there is a 
need to come to consensus about the pluses and minuses and to encourage all to align 
with whatever the school’s decision is on lecture attendance (or any policy decision made 
related to the curriculum).  
A New England Journal of Medicine opinion piece titled: Lecture Halls without 
Lectures – A Proposal for Medical Education, makes a strong argument for flipping all 
lecture content to be watched on students’ own time outside of the classroom as their 
homework so the valued time in class may be spent on activities that connect to higher 
order thinking and learning (Prober & Heath, 2012). 
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We propose embracing a flipped-classroom model, in which students 
absorb and instructor’s lecture in a digital format as homework, freeing up 
class time for a focus on applications, including emption-provoking 
simulation exercises. Students would welcome more opportunities for 
case-based, problem-based, and team-based exercises – strategies that 
activate prior knowledge. Teachers would be able to actually teach rather 
than merely make speeches (Prober & Heath, 2012). 
Reflecting on the way faculty feel so differently about various topics related to 
changes and trends in teaching and learning recalls the quote in Chapter Four by an 
instructor who do not like how laptops have removed student eye contact with the 
lecturer. Prior to lecture capture’s implementation in 2006 to record the majority of first 
and second-year lectures, students had their heads down taking notes. When lecture 
capture was implemented in 2006, faculty needed to adjust to having all of those heads up 
and eyes looking right at them. In fact, support staff in operational roles recount having 
some long-time faculty members at the time expressing anxiety about how students had 
almost stopped taking notes and “they are all looking at me!”  
Laptops began showing up on campus more frequently in the years that followed 
and by 2011 became a requirement for incoming BUSM medical students, which led to 
faculty now concerned again with students’ eyes diverted away from instructors. This is 
just an example of how there are always two perspectives; curricular change is an 
iterative process. Change will continue to occur and there will always be proponents and 
naysayers to each and every initiative.  
171 
 
 
As reported in Chapter Four and shown in Figure 4.3, the biggest motivator for 
faculty to participate in changes related to technology is due to their interest in the 
initiative. When faculty experience positive results or see their peers do so after adopting, 
their interest level increases. Student demand is also a main driver (it was the highest 
response for the lecture capture initiative). This may show that faculty who are split on 
how much significance to place on class recordings and often bemoan its potential impact 
of reducing attendance, still acquiesce to student demand. This fits the theme that 
instructors are primarily motivated by students, and want to create the best experience 
they can for them. That includes taking into account student satisfaction, which was 
discussed in Chapter 3.3.1.  
5.4.2 A Stretch to Engage or Status Quo? – Pedagogy Changes 
Changes to teaching and learning pedagogy received positive and negative 
feedback with several faculty members reporting that they had either already 
incorporated interactive classrooms in their teaching approaches before it was a BUSM 
focus area, or that they enjoyed adding interactivity, while others noted that not all 
content lends itself to an interactive style and did not like having it be a mandate. Some 
who enjoy teaching with interaction expressed understanding for their colleagues who 
taught material that didn’t lend itself to easy interaction and even they at times struggled 
with how to include it. This backs up a theme that emerged in Chapter Four’s finding 
about some materials being more transmissive in nature.  
Sometimes you have to work really hard to figure out, where does it even 
make sense to do interactive activities. Sometimes the interactive activities 
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can feel forced, kind of wasting time – and I’m speaking as somebody 
who does like to teach that way.  
Even instructors who teach with interactivity have an understanding why some of 
their colleagues push back regarding the requirement for interactivity in some courses. 
Does this need to be readdressed? Is there a one-size fits all approach when it comes to 
requiring certain pedagogical approaches be used? Or is it best for students to have 
similar activities throughout courses for consistency? 
To that point, respondents described main drivers for requiring each PrISM 
module to have more interactivity were primarily to align with LCME standards to 
reduce lecture hours and because leadership encourages it. BUSM aims to provide a more 
consistent student experience across the modules/courses. There is a desire for a certain 
level of uniformity so students can know what to expect in subsequent modules or 
courses and to ensure they are not receiving content in different ways that may be 
confusing or time-consuming. BUSM is trying to ensure there is more consistency and 
standard expectations students can rely on across the curriculum, yet some instructors 
feel it stunts their individuality and creativity. Should there be a balance between some 
level of uniformity for students’ ease of learning, and comfort with knowing what 
format/activities to expect, while allowing for additional autonomy of faculty to decide in 
some cases what activities or approaches should be applied? 
It would be interesting to further explore faculty (and even student) perspectives 
here because as with the technology changes, opinions differ greatly. At least a few 
173 
 
 
faculty members mentioned than the school is trying very hard to add this interactivity in 
while students do not like it at all. One respondent summed up themes heard from others: 
I don’t know how this conflict will get resolved, but students don’t want it 
[interactive classes]. We view it a little naively saying, “Oh, they’ll love it. 
They’ll want to be active and do all of these things.” But that is the last 
thing they want to do. They want to know, “what do we have to know, and 
let me go home and learn it.” And that’s it. No small groups, no PBL 
[problem-based learning], none of that stuff. They hate it. I have the 
comments to prove it. They don’t like it and they tolerate TurningPoint 
[audience response system] as long as it’s used sparingly. 
That said, other faculty spoke about how much students enjoy and engage in the 
interactive sessions, as noted in at least one Chapter Four quote in this area. Perhaps 
opinions differ so much because it is not always just a matter of conducting the 
interactive exercises or not, but likely depends on who is conducting the exercises and 
how those instructors feel about doing them, which may impact how they are done. It 
seems that those who enjoy adding in the interactivity and see its value present it in a way 
that the students seem to really engage with and enjoy and there are not complaints in 
course evaluations. However faculty that do not believe in having to force interactivity 
have not bought in and they receive poor evaluations from students on when they include 
such activities. These are the same students taking all of these modules with various 
instructors, so it would be interesting to do a wider study on this topic to see if it is a 
matter of the content, which types of interactive exercises are chosen, the manner the 
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exercises are introduced and conducted, or does it point to a lack of commitment from 
certain instructors to fully adopt this pedagogy? Or, is there simply a gap in instructor 
training? Perhaps there should be frequent faculty development in this area to master the 
art of effectively facilitation of interactive sessions that engage students to maximize 
value. 
Another consideration to discuss is how much of a difference should it make if 
students do not like a method of interactive instruction when the school, the literature, 
and the LCME deem it as beneficial and show evidence for its efficacy? There are many 
facets to interactivity beyond its benefit for higher-level learning, knowledge transfer, 
application, and retention. When students become physicians, they will need to interact in 
a variety of ways: with interdisciplinary teams of other professions in the medical field, 
with patients, with patient families, with their peers, and potentially their own residents 
and medical students someday. Isn’t it crucial to give students frequent opportunities to 
practice these interactions and hone their skills for being able to work in teams? 
As noted in section 4.2.2, survey responses indicate many faculty are interested in 
the initiatives to create and/or provide flipped classroom content for self-directed and 
asynchronous learning, as well as student-centered active learning environments. While 
the survey found that interest is the main driver for faculty participation in this area, it did 
not pose questions asking for the reason behind the interest or behind any of the 
pedagogy initiatives.  
Is it because faculty are looking to embrace the trend to move away from 
traditional lecture content, where the instructors are telling the content to students, to 
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formats for students to learn through either self-study or interactive classroom exercises? 
Do faculty enjoy adding interaction to lectures, even if just a few audience response 
questions to switch from talking at students to interacting with them in an effort to 
explore how students feel about a topic or test their understanding? Is it because of the 
compression of lecture time caused by the integration that there is not enough time to get 
it all in and other methods are needed to deliver content? Instructors are now removing 
the content from their classes that students can acquire on their own to make better use of 
in-class time for higher order learning activities. 
5.4.3 Complexity, Challenges & Lessons Learned: Content Integration Changes 
Highlights of the most effective aspects of Content Integration Changes include 
benefits to both students and faculty. Students benefit from the new flow of content, 
allowing them to learn more systematically and in context with a more complete and in-
depth understanding of body systems, organs, and structures: what they look like, how 
they function, and coinciding medical issues that may arise in these structures. This 
approach also places more onus on the student to be self-directed in their studies, to move 
beyond memorization to application of the material which hopefully leads to better 
knowledge transfer and retention over time. This is what the LCME aims to achieve as 
they update standard requirements for accreditation. It is too early to measure if this has 
been the case, but some faculty noted they do feel students are better equipped to talk 
more holistically about the content of the integrated course, beyond just memorizing key 
facts of knowledge to perform well on multiple choice exams.  
Faculty report navigating changes to content integration via the mandates placed 
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on them by administrative leadership or committee decision to do so. Faculty expressed 
the most challenges around content integration for the first-year courses around the top-
down approach, and shortage of time, resources, and funding to help facilitate the new 
redesign. 
Survey responses for the (PrISM) integration seen in Chapter Four show some 
interesting findings. While pressure from leadership appeared most frequently with 19 
responses, interest in the initiative scored the next highest with 11 responses. This backs 
up qualitative findings reported in Chapter Four that showed even though instructors did 
not have a chance to provide input prior to the decision being made, many were interested 
enough in the initiative to place their own interest in first place out of six.  
As seen in Chapter Four’s report of findings, the survey included a corresponding 
DRx integration question. Here too, Interested in the Initiative resulted in top spot over 
Leadership or Administrative Pressure with eight and six responses respectively. 
Similarly, it shows that regardless of these integration changes coming down from 
leadership, many faculty are still interested to participate in these changes. During 
interview discussions and even seen in surveys, participants often expressed that they 
were primarily in agreement with the need for integration and likely would have voted for 
it had they been allowed to do so. Table 5.3 shows these two questions side by side, 
singling out the integration items from the matrix question results that appeared in bar 
graph form in Figure 4.3.  
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Table 5.3 Primary Motivators for Participating in Integration: PrISM and DRx  
 
 PrISM DRx 
Interested in the Initiative 11 8 
Course Evaluation/Student Demand 1 1 
Leadership or Administrative Pressure 19 6 
N/A: Already in place before I started 2 5 
Total Respondents 33 20 
 
Many instructors actually see the integration as an initiative that needed to happen 
and they believed it was something that should happen to improve the overall curriculum 
for a positive result for students, they only disagreed with the manner in which the 
changes occurred and how it was communicated to them along with the rush to get it 
completed, which they felt was an unrealistic timeframe.  
The biggest pain point was the compressed time given to implement the new 
curriculum. As mentioned in Chapter Three, time constraints existed because there was a 
finite timeframe to be able to implement the new curriculum and still allow for ample 
time to adjust before the next LCME accreditation activities. Because of this, any new 
curriculum needed to be implemented by the start of the 2015-2016 academic year, 
allowing a year of assessment and adjustment to occur before the early LCME 
accreditation self-study work began in 2017. 
 
5.5 When Future Change Happens: Faculty Visions for Successful Change  
As noted in Chapter Four, survey questions around this topic were designed using 
a grounded theory approach based on responses from interview conversations. While 
interview questions did not specifically ask respondents to articulate goals or visions, a 
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theme emerged with multiple interviewees expressing concerns with lack of 
communication on the specific reasons behind changes that come down from leadership. 
There was some uncertainty about being able to articulate such goals to those they lead, 
beyond stating that it had been decided on and needed to happen. As a result of those 
conversations, questions about goals and the ability to provide input were asked in the 
survey regarding both past changes studied and the goals for upcoming new curriculum 
that is being planned.  
Best practice and vision-setting themes from Chapter Four centered on earlier 
faculty engagement, better articulation of vision and goals ahead, and a strong wish for 
additional opportunities for faculty development in education practices and support time 
to allow faculty time to reflect and be creative. Having additional resources in regard to 
both funding and space is another wish list item from faculty constantly charged with 
doing more, often without adding resources to help accomplish whatever the next big 
goal to achieve is. Faculty understand that BUSM will continue to run on a smaller 
budget than medical schools with support from substantial endowments, but they would 
like to see recognition and reward, even if non-monetary, to support their efforts made to 
ensure the curriculum continually improves and students succeed.  
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CHAPTER SIX: CONCLUSIONS & RECOMMENDATIONS 
This chapter summarizes the purpose, rationale, and overview of this study. It 
reflects on limitations in post-study context, discusses implications for future 
research/study, and concludes with recommendations for future change initiatives. 
True to its purpose, this study explored faculty perspectives on changes that have 
occurred for the pre-clerkship years at Boston University School of Medicine (BUSM) 
regarding technology, pedagogy, and content integration. The goal of this dissertation 
was to document lessons learned in an effort to inform future curricular changes. This 
study sought to understand how faculty members experience changes to (BUSM) 
curriculum. It uncovered how (in what spirit) change happens, indicating how faculty 
adopt change and in what style a subset of faculty lead change. It elicited faculty input 
and reported their feedback in a manner to highlight the most effective aspects and the 
most prominent challenges of studied changes, and to illuminate opportunities for 
improvement along with best practices for future successful change initiatives.  
Faculty who teach two or more sessions in the pre-clerkship years were 
anonymously surveyed about their experiences with changes in the curriculum, their 
opinions on the most effective and most challenging areas of changes studied, and what 
they feel may be most important or most helpful for future change initiatives. From the 
pool of 160 faculty members invited to participate, 55 self-selected to participate in the 
survey. All 12 module directors from the newly integrated first-year PrISM course agreed 
to be subjects and participated in one-on-one in-person interviews prior to the survey and 
their responses helped to shape final survey questions and response selections. Because 
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this cohort of 12 module directors played a unique role in implementing the most recent 
change studied (the newly integrated course), they were also asked to participate in the 
externally-validated change leadership style assessment. This instrument was used to 
provide an objective perspective and identify the styles in which they lead change.  
Study results are timely because change is constant in medical education due to 
the continually evolving scientific body of knowledge, advancements in medicine and the 
ongoing aim of continuous improvement in curricular content and teaching approaches 
aimed to prepare medical students to become physicians. However, there are no stand-out 
solutions which the medical field can agree on, even after several years of reform efforts. 
As Stevens (2018) points out: “Undergraduate medical education remains in a period of 
rapid transition, without a strong consensus on the most effective educational 
innovations.”  
BUSM is planning further redesign to its curriculum, scheduled for 
implementation in the 2021-2022 academic year. This study offers an opportunity to 
review findings and recommendations to inform this redesign as well as future change 
initiatives at BUSM or other institutions. This study provides documentation on the 
lessons learned and a faculty perspective on what has been most effective in change 
initiatives, as well as recommendations faculty would like to see in future changes. These 
data, their interpretations and their recommendations, if followed, may aid in the success 
of these future changes.  
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6.1 Summary of Conclusions  
This study revealed how BUSM faculty members navigate, shape, and institute 
changes to the pre-clerkship curriculum involving examples of technology, pedagogy, 
and content integration with their students’ best interests in mind. Faculty members have 
a strong interest in maximizing students’ experiences and work diligently to ensure their 
students’ focus on preparation to be effective physicians supersedes any constraints or 
challenges faced. Despite having most decisions handed down from leadership (often 
based on LCME standards), pressures from department chairs, or external constraints 
from being an urban institution, BUSM instructors are motivated to provide their students 
with a strong foundation from which to build the rest of their careers in medicine. 
In answering the question about how faculty change, this study explored in what spirit 
faculty adopt and lead change. According to the survey data collected from the larger 
group of subjects, this group of BUSM faculty adopt both technology and non-
technology change initiatives at a relatively fast rate when compared to the historic curve 
showing normal frequency of adoption first developed by Rogers in the 1960s, the 
Diffusion of Innovations (Rogers, 2003). Much of this faster rate of adoption is likely due 
to the speed at which changes need to be implemented in time for the next academic year. 
While surveyed faculty adopt non-technological changes at an overall faster rate, the 
only hint at resistance to change appeared with these non-technology changes where two 
faculty scored themselves in the Latest Adopter category, in contrast with technology 
changes, for which no one scored themselves below Late Majority Adopters. It was noted 
in the discussion that, for at least a few people, it may be easier to implement a new 
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technological tool for use in one’s class or module as opposed to the discomfort with 
changing one’s pedagogical approach or augmenting the course content and layout or 
having such changes mandated by senior leadership. 
From Trautlein’s (2013) Change Intelligence (CQ) assessment, first-year module 
directors who participated in the first implementation of the PrISM course lead primarily 
and equally from their Hearts and Hands with a focus on people affected by change 
initiatives and the processes for how to carry out these initiatives. Lower scores for 
leading from the Head with a focus on the purpose and vision behind the changes indicate 
a potential blind spot. With help from the author of the instrument, Dr. Barbara Trautlein, 
I surmised that this gap may also be a result of the roles module directors play in the 
curriculum. Module directors have little ability to directly shape the change initiatives, as 
decisions are made from senior academic administrative leadership and handed down to 
them to execute.  
The majority of change initiatives studied met at the intersection of Technology, 
Pedagogy, and Content Knowledge areas from Mishra and Koehler’s TPACK 
framework, and touched on one to all areas from Carnegie’s Four Recommendation areas 
for change. When these frameworks were chosen during the design phase of this study, I 
did not realize that they were related until doing further study during this dissertation. 
While I knew Mishra & Koehler’s 2006 Technological Pedagogical Content Knowledge 
(TPACK) framework was born out of Lee Shulman’s 1986 Pedagogical Content 
Knowledge (PCK) framework, I didn’t discover Lee Shulman had such a big connection 
to the Carnegie Foundation of Teaching and Learning. He was a former president 1996-
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2007 and wrote the foreword for Educating Physicians (Cooke, et al., 2010) which 
contains the four recommendations used as the other conceptual framework for this 
research.   
Highlights from the most effective aspects of change were the ability to work with 
colleagues from other disciplines and getting a broader sense of how content from the 
various disciplines fit together agreeably for students in a systematic format. Respondents 
noted the benefits of learning from one another and gaining more insight on what goes on 
in the courses of their colleagues. Many agreed that the integrated structure provides a 
more desirable format for students to learn the material and some expressed enjoyment 
with the push for more interactive formats in which students can think more critically on 
their own, and be more participatory.  
On the negative side, the biggest challenge voiced by a large number of respondents 
was the manner in which some changes have been handed down from leadership. Faculty 
want to be included earlier in the process with the ability to voice their concerns or ideas 
for improvement prior to final decisions being made. Some expressed that too much 
uniformity can be a negative, make it boring for the students, and that some information 
is too transmissive in nature to lend itself to participatory formats.  
Several instructors did not appreciate the blanket approach taken for reduction of 
lecture time with a standard percentage chopped across all courses instead of a systematic 
assessment of what belong where, what areas could be chopped more than others. While 
they noted they understand there was not enough time to take such a process, they still 
wanted to make their voices heard that this is how it should be done in the future. In the 
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three subsequent years since the initial implementation for this course, adjustments have 
occurred with unequal cuts to sections of the curriculum, with more time to assess and do 
so. Others voiced a need for compensation metrics to be restructured in a manner to 
match the newer pedagogical formats and demands for reduced lecture and increased 
small-group learning exercises. 
In regard to the critical feedback given by faculty about their experiences, even if 
some faculty perceptions may be misguided or in some cases not a true representation of 
the majority but rather an expression of those most dissatisfied with certain aspects of 
change, it is still important to understand that for these individuals, that perception is their 
reality. Work needs to be done to change those perceptions.  
Questions about constraints and opportunities that arise from an urban institution 
connected to the largest safety-net hospital in New England resulted in the report of as 
many opportunities as constraints. Numerous benefits and opportunities were noted by 
respondents. Faculty explained that the wide diversity of patients from various cultures 
and socioeconomic backgrounds draws a diverse group of faculty and students alike. As a 
Level One Trauma center in the city, treating all patients regardless of their ability to pay, 
students gain broad experience with many diseases, often in progressed stages, and 
participate in complex treatment plans. Faculty report that this patient population is often 
more willing to have students involved in their care. It was pleasing to see what are often 
heard of as constraints of this setting flipped into so many positive benefits for faculty, 
students, and patients. BMC’s tagline is Exceptional Care without Exception, and one 
185 
 
 
respondent aptly noted that mission for faculty members carries over to the medical 
school, providing an exceptional education for the students as well.  
 
6.2 Reflective Limitations: Post-Study Context 
 While methodological limitations were reported in Chapter Three, the focus was 
on those that were known prior to and in the design of the study. This section describes 
further study limitation from a context of reflection after the study. These include post-
mortem thoughts on research design and subject recruitment, data collection, scope and 
data analysis, and external limitations regarding LCME and the externally validated 
assessment used, along with reflective commentary. 
6.2.1 Design of Survey and Subject Recruitment 
While finalizing the survey design, I realized I had included an assumption in the 
research question, so I worked to mitigate it. Because part of the research question asks 
how faculty navigate change and mentions the phrase amidst constraints tied to being an 
urban institution connected to the largest safety-net hospital in New England, it was 
slanted towards expecting constraints existed and affected change initiatives. I worked to 
remedy the assumption and slant in multiple ways. First, I decided to check if constraints 
existed to eliminate the assumption. Then, to balance the slant that would still exist by 
only asking about constraints, I decided to ask if such a setting offers opportunities or 
benefits as well. In the end, two survey questions were designed and read as follows:  
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 BUSM is an urban institution connected to the largest safety-net hospital in 
New England (serving all, regardless of insurance or ability to pay). Are there 
any constraints around changes to medical education that may be unique to 
such an institution? Please describe.  
 Conversely to the question above, are there any particular opportunities for 
medical education that arise from being such an institution?  
Reflecting on subject recruitment, in hindsight I wish I had had access to 
additional details on all 160 targeted subjects to see if the 55 who responded are 
representative of the larger pool, and to understand if they are also representative of the 
school as a whole. The only demographic I can answer to that point is that my gender 
percentages are representative. The results of 56% female and 44% male were close to 
the full target subject pool which was 58% female and 42% male, and hit the same exact 
percentages employed by the school. I was able to gather details from the Provost’s office 
that BUSM faculty are 56% female and 44% male. However, I do not have access to 
additional data fields to see if they are just as representative.  
I’d like to be able to obtain and cluster by percentages the following data points: 
degree distinctions held by faculty, longevity for teaching here, or age ranges of all 
employed. Also, while many of the second-year clinical faculty also teach in the later 
year clerkships, there is no way of knowing how many of them responded compared to 
their colleagues who may only teach in the first two years since surveys were 
purposefully set up as anonymous to encourage wider participation. Should a similar 
survey be conducted in the future, it would help to have these baseline data for 
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comparison. Having this data could lead to more meaningful slicing of data by role, 
teaching year, longevity at BUSM, and potentially additional factors if it could be 
demonstrated that the sample of respondents match the overall pool and/or whole of all 
BUSM faculty in all aspects.  
6.2.2 Data Collection & Scope of Analysis  
While I originally designed this study expecting to collect all data soon after the 
first-year implementation of the newly-integrated PrISM course had concluded in the 
summer and fall of 2016, I ended up collecting data over a period of two-and-a-half 
years. I began interviews in June 2016 and finished them in July 2018. Surveys were 
finalized and approved by the BU IRB in the fall of 2018 and sent to faculty in November 
2018. The externally validated assessment was sent in mid-December 2018. This change 
in timing may have impacted the interview answers for respondents looking back on their 
experiences post-changes with differing timing between change initiatives and 
interviews. However, all survey responses had the same time and space away from the 
changes since the surveys were all administered in sync. The same was true for the 
externally validated change leadership assessment.   
Another important aspect is that the timing of all 2018 data collection closely 
coincided with BUSM’s preparation for accreditation site visits, both a practice (mock) 
site visit in December 2018, and the actual LCME accreditation site visit in February 
2019. Therefore, the accreditation process may have impacted respondent answers about 
factors pushing changes to medical education. It would be best to time another such 
inquiry with enough space between accreditation visits to ensure answers are not skewed.  
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I designed the survey as anonymous to encourage participation, yet this limits the 
ability to know for certain if all 12 faculty targeted to participate in all three methods 
actually did so. I would surmise they did as all were willing participants in the other two 
methods. Also, because I coded similarly themed interview and survey questions 
together, I have no way of knowing if clustered answers are coming from a larger number 
of individuals making the same points or a smaller number of individuals who made the 
same points in interviews and surveys. I am not certain there would be a way to counter 
this limitation t in the future, because it was important to both interview and survey the 
12 PrISM module directors. Some interviews felt a bit stunted, as if respondents may not 
have been comfortable answering all questions, providing shorter more direct answers, 
than others, so the anonymous survey gave everyone an opportunity to provide feedback 
openly.  
Another limitation beyond my control is the number of respondents who chose to 
participate. Perhaps the survey anonymity decreased the percentage of participation since 
there is no way for me to know which faculty members skipped the survey. Conversely, 
because the interviews were face to face and the externally validated assessments were 
purchased for participants based on their willingness to participate, all 12 targeted did 
participate. Perhaps the survey participation would have been higher had it not been 
anonymous, as I would see who chose not to respond, but then there would be a question 
about whether participants were being as candid in their responses.  
189 
 
 
6.2.3 External Limitations to Consider 
 An external limiting factor that is not easily mitigated is that the LCME is 
primarily the authoritative source for changes to medical education, which naturally 
conditions medical schools to play a more reactive role instead of one of innovation.  
Were medical schools able free from the constant need to keep accreditation cycles in 
mind (adjusting to fill any gaps from the previous accreditation preparing for the next 
accreditation), would there be more space for creative and constructive thinking around 
educational innovation? What would medical schools do if there were no concerns about 
repercussions? Would the risks still be too great and taken very carefully for fear of 
negatively impacting student scores or their ultimate preparation to become our future 
physicians? With limited time, resources, or reward allotted to spend time on change 
initiatives, how can they happen most effectively? While there are now a number of 
medical school faculty whose roles are dedicated to teaching, how can faculty across 
research and clinical discipline areas spend sufficient time to creatively think and design 
innovative teaching and learning methods and materials? In the 2018-2019 academic 
year, there is a new Continuous Quality Improvement Director of LCME Compliance 
position that has been added to ensure BUSM stays current with any LCME updates 
between accreditation cycles.  
As noted in Chapter Three’s methods limitations, the Change Intelligence (CQ) 
assessment has so far had limited use in academia (just under 6% of respondents) without 
a way to break down roles played in academia such as faculty (those charged with 
carrying out change initiatives), academic leadership (those who make change initiative 
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decisions), or administrative operational roles (those who support change from a service 
level). With that, it is important to note this application of the instrument included just 
those in faculty-level roles. This was largely based on the design of this study which 
focuses on a faculty perspective, had it included those in leadership or other positions, 
results might have varied and a larger number would be easier to compare to overall or 
academic style prevalence provided by Dr. Trautlein.  
6.3 Recommendations for Future Change  
This section starts with specifics based on data collected in this study and broadens to 
a wider view of recommendations from a global level based on both data collected and 
themes that arose during the analysis and literature review stages. A list of twelve 
recommendations developed as a result of this study should be useful for future or 
ongoing change initiatives at BUSM or other institutions undergoing curriculum change: 
1. Involve faculty early: This is the primary recommendation. Involve faculty 
as early as feasible and allow them the chance to offer input and feedback 
prior to final decisions in order to promote buy-in and earliest adoption. Even 
if a decision needs to be made based on an LCME standard or other external 
factor beyond the school’s control, allowing faculty a platform to voice ideas, 
feedback, and concerns is still important before formally announcing 
significant change initiatives. 
2. Provide clear purpose and vision: Each change initiative should be set forth 
with a clear reason statement for why the change needs to happen and what it 
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aims to accomplish, a vision for benefits on the other side, and at least some 
indication of the path, or steps to take, and timeline to achieve the goal. 
3. Communicate frequently and transparently: Every organization in every 
field can benefit from this recommendation. There is no such thing as over 
communication when it comes to change initiatives affecting any working 
group. Ensure that all individuals from leaders to individual contributors to 
students or staff who may be affected are informed about changes along the 
way. Also be sure all stakeholders clearly understand any change’s purpose 
and vision. Anyone involved with or impacted by any change should be 
capable of articulating its purpose.  
4. Fund and support change initiatives: Prior to announcement, determine and 
communicate how initiatives will be funded and supported. This will also 
promote buy-in, maximize effectiveness, and lead to success.  
5. Consider space and environment: Noted in the findings were the concerns 
about lack of space to sprawl the campus. When envisioning the new 
curriculum, it is important to consider the learning spaces where instruction 
and collaborative, interactive learning activities will take place. With today’s 
classrooms be adequate for the learning activities of tomorrow? How can the 
school prepare to adequately prepare to meet the needs of a new curriculum in 
time for its implementation? Space and scheduling availability often become 
constraints at an urban institution sharing its campus with other professional 
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schools. Space should be thoughtfully considered and included in the design 
plans as early as possible so challenges can effectively mitigated.  
6. Hone and retain already effective change skills: Retain the most effective 
aspects of change from this study by focusing on them as a standard for future 
changes. Continue to look for opportunities for faculty members to collaborate 
with their colleagues from other disciplines and modalities. Continue ongoing 
and wider evaluation to understanding topics being taught across all four years 
of the curriculum. Continue to offer systematic learning approaches to 
students while giving them set expectations that are consistent across the 
curriculum. Continue to offer students longitudinal access to their 
performance, the ability to interact with materials in multiple ways, on their 
own, in teams, synchronously and asynchronously. Continue to provide mixed 
teaching approaches to address multiple learning styles. These 
recommendations align with Carnegie’s Goals of Standardization and 
Individualization, Integration, Habits of Inquiry and Improvement and, 
Professional Formation (Cooke, et al., 2010). They also include Mishra & 
Koehler’s (2006) TPACK framework components: Technological Knowledge, 
Pedagogical Knowledge, and Content Knowledge and various intersections of 
the three.  
7. Leverage good change management and project management practices: 
Prior to instituting change, conduct a full needs assessment of what needs to 
change and why, lay out the clear vision of the goals, compare them against 
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current status, and clearly identify the gap that needs to be filled. Then, assess 
constraints and hurdles that need to be addressed to succeed before moving 
forward. Make a plan with a clear pathway including timeline milestones and 
support resources to show how the gap will be filed systematically and while 
overcoming constraints and hurdles. Highlight the converse side of any 
constraints and hurdles the way subjects did in this study to find hidden 
opportunities that may be woven into the curriculum. Communicate all of the 
above frequently and as transparently as possible, as noted in recommendation 
#3 above. 
8. Study adoption more closely: Spend more time understanding adoption 
curves and utilize Rogers’s Diffusions of Innovation labels and normal 
frequency curve as a method of preparation to mitigate faculty resistance of 
change, as was done in the Oregon Health and Science University School of 
Medicine Study (Mejicano & Bumstead, 2018) noted in the literature review.  
9. Hire professional change agents: Consult with change management 
professionals who have expertise in the area of change leadership to assess 
planned systems from an objective lens and help teams navigate the ever-
evolving landscapes as efficiently and effectively as possible for successful 
change. Such consultants may prove valuable to the Dean, Office of Medical 
Education, Office of Student Affairs, or any others tasked with making 
decisions about which changes need to be facilitated at BUSM.  
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10. Further explore change leadership styles for a wider range of BUSM 
leaders: An Assistant Dean not involved in the survey borrowed Trautlein’s 
(2013) Change Intelligence book from a colleague and is very interested in it. 
Perhaps BUSM could engage the author’s company to visit and conduct a 
larger-scaled assessment and workshop where colleagues shared resulting 
styles with one another and their teams. Or, perhaps send BUSM staff 
members for (CQ) certification to lead multiple sessions internally as needed 
with the purpose of leaders understanding their own and colleagues’ styles.  
The result may help to maximize effective working relationships when it 
comes to leading changes which will presumably continue to be constant. 
11. Encourage, acknowledge, and reward those instructors who pursue 
formal degrees in education: Curriculum reform and instructional design for 
medical education (or any other discipline of professional education) should 
be done by, or in collaboration with those who have an educational 
background and professional expertise in Education, Curriculum 
Development, and Instructional Design. While academics have the 
backgrounds and expertise in the fields they teach in, it is not yet common for 
them to have extensive training in education theory and instructional design. 
BUSM is not alone as this lack of formal educational background and 
expertise exists across many professional schools (and likely undergraduate 
departments) across higher education as it is common for expert professionals 
in their disciplines to teach courses related to their field or specialty without 
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being offered formal education on how best to educate. However, the trend 
has emerged and leaders in academia is beginning to understand the 
importance of such educational training and expertise. 
12. Hire instructional designers, curriculum developers, and curriculum 
managers dedicated to medical education: Aside from encouraging and 
rewarding faculty to pursue formal degrees in education, especially those with 
focus areas in instructional design or curriculum development, hire those who 
already have expertise in the field. Designers and developers with expertise in 
curriculum design and development, should to partner with faculty who have 
the discipline expertise to develop the new curriculum, design instructional 
components, and later manage the curriculum effectively to track changes and 
keep track of revisions as it evolves. As noted in the Inside Higher Ed article 
mentioned in further discussion below this list, the education field is 
recognizing the need for these professionals more and more, and having their 
expertise involved in the process would prove to be beneficial to the future 
curriculum’s end results.  
13. Drive consensus for and train faculty in PBL & CBL: It would be 
interesting to survey faculty to understand how many have received sound 
professional development on how to effectively teach using Problem-Based 
Learning (PBL) and Case-Based Learning (CBL) and who have reviewed 
studies on the efficacy of these approaches. Perhaps those who have the most 
resistance have not been properly exposed to it or educated on it. I would 
196 
 
 
suggest holding a few faculty retreat sessions so instructors are able to pick 
from a couple of time offerings of the same workshop and they are teamed up 
to experience, understand the difference between, and read up on the literature 
showing the evidence behind both approaches. Peer facilitators who already 
exemplify excellent PBL and CBL techniques could be used to run the 
workshops in a way to model the approaches. Perhaps recognize and reward 
faculty using the approaches in some way for incentive. Incentives may work 
to help faculty participate in the workshops as well unless they are run during 
already-required meetings. 
Abraham Flexner, creator of the 1910 four-year medical school curriculum design 
that endured over 100 years was specifically chosen to conduct the Carnegie study at the 
turn of the 20th century because of his background in Education, rather than Medicine.  
Shulman had a background in education and philosophy, yet collaborated with medical 
colleagues and also studied medical schools among other professional disciplines.  
Today, there is a push towards master educators in medical education and a trend 
toward formal master’s degree programs in education for clinician and researcher 
educators. Additionally, two of the three authors of Carnegie’s 2010 Educating 
Physicians – A Call for Reform of Medical School and Residency have doctorates in 
education and the third directs an academy of medical educators committed to education 
and advocates for funding and the promotion of teachers. Despite these examples, it is 
unclear how many medical education decision makers in medical schools across the 
country, or even LCME staff charged with accrediting schools for their medical 
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education programs, have a formal educational or instructional design background. If 
gaps exist here, they should be filled to ensure a holistic approach to educating future 
doctors.  
As I have sifted through a myriad of data for this study and reviewed comments about 
instructor’s commitment to students’ experience and preparing them to be the best 
doctors by giving them the best learning environment and activities, I have found little to 
no mention around the design of instruction, even with new initiatives in the midst of 
early formation. The same is true in several articles in the literature review regarding 
medical education. Who is responsible for this design? Is it primarily the subject matter 
experts and in their various disciplines?  
BUSM created a new position aimed to address this gap which was filled for the start 
of this 2018–2019 academic year: Assistant Dean of Medical Education for Curriculum 
& Instructional Design. The person who has filled this role is an MD who also holds a 
Master of Medical Education degree. While this new role and focus is refreshing to see, 
is one individual with such a background enough to help with more curricular change 
aimed to affect all four years of medical school curriculum and several hundred faculty 
delivering learning components? 
In the final weeks of this dissertation (March, 2019), an Inside Higher Ed - 
Technology and Learning blog post titled: As Many Instructional Designers as 
Librarians, advocated that Instructional Designers should be as essential and 
indispensable as academic librarians are in universities. It noted, “creating opportunities 
for deep faculty/instructional design partnerships will lower attrition and improve 
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retention. More instructional designers mean more and better educational programs” 
(Kim, 2019). In most higher education institutions, evidence-based instructional design 
and learning approaches are not dominant factors, more focus goes to research and 
clinical accolades. I believe this needs to change.  
Are there other MDs or PhDs working at BUSM who may have similar education or 
instructional design backgrounds who have not yet been identified, did not participate in 
this survey, or who are working more quietly on such objectives? It seems that more than 
one person with such expertise is needed to assist in curriculum design with plans for a 
significant overhaul. More involvement from education and/or instructional design 
professionals to assess, design, and implement the new curriculum may prove to be 
valuable. Perhaps the Office of Medical Education could survey the school to see if other 
faculty members have the education and skills and are willing to assist in this process, 
while recruiting for additional faculty that possess such educational expertise if needed.  
Is there a plan to invest more on faculty development by offering seminars, or support 
for faculty to attend seminars and workshops, and take advantage of educational degree 
opportunities such as the Master of Heath Profession Education? It is important to allow 
faculty to pursue formal educational degreed if they are interested and support it in time 
and or funding to do so. With the current BUSM program moving from the 
classroom/online model to strictly online, it will lose the ability to be counted for tuition 
remission unless the policy around this university benefit changes to accommodate it.  
Would departments or the school administration be able to defray these costs in some 
way to incentivize faculty?  
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Several BUSM educators have attended the Program for Educators in Health 
Professions from the Harvard Macy Institute, and perhaps there are similar programs 
focusing on education others have attended. Are these individuals leveraged for their 
enhanced skills and expertise gained at such programs? Are there opportunities for them 
to utilize and apply the skills they hone in these sorts of programs to help shape BUSM 
curriculum? Perhaps this is already happening. If not, it should be considered.  
While this list of recommendations is not exhaustive, it highlights key suggestions 
that would serve to foster even more efficient and effective changes. All changes studied 
have ultimately resulted in success. Yet, even the most successful programs can strive to 
be better. BUSM has a field of committed faculty who care about their students and the 
environment they learn in. They put in the extra effort it takes to make change initiatives 
work, yet implementing some, if not all, of the above recommendations would assist the 
school with achieving even more success. 
6.4 Future Research Recommendations  
 There are multiple topics for future research related to this study. These involve 
expanding study to multiple medical schools undergoing change initiatives, broadening 
the focus to go beyond pre-clerkship years to include clerkship years as well, or perhaps 
even extend to graduate medical education with change initiatives happening in residency 
programs. Study could also move beyond documenting faculty experiences and their 
recommendations for future change with its purpose to understand lessons learned and 
inform future effective change to conducting a full program evaluation study with a bit 
more distance after change initiatives. Perhaps such a study could include the additional 
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perspectives of student perceptions, satisfaction, and performance on USMLE Board 
Exams, along with perspectives from other levels of the institution including academic 
administrative leadership and operational level teams involved in providing support and 
service.  
 Spin-off studies with a more narrowed focus may provide opportunities for 
follow-up articles. The data are ready for slicing in various ways according to responses 
to particular questions such as looking at adoption by gender, age group, degrees, or 
roles. These data are rich with information but not all of it was germane enough to this 
research to go beyond reporting out their descriptive statistics. It would be interesting to 
compare much of these data with the BUSM faculty group as a whole and/or against 
other medical schools.  
I envision potential opportunities for follow up research in multiple areas. One 
such area is Change Adoption, where particular changes are studied prior to and 
throughout their implementation. Instead of having participants self-score on how quickly 
they adopt change, instructors are labeled by researchers’ observations and segmented in 
accordance to the percentages in Rogers’ Diffusions of Innovations curve and 
demonstrate how quickly each of those percentages are met. How long does it take to 
adopt various change initiatives, perhaps comparing and contrasting initiatives.  
Change Leadership Styles could be studied across a broader pool of institutional 
leaders, including academic leadership and department chairs to see if additional style 
clusters exist and conduct further study of how individuals from varying styles interact 
together as they lead change.  
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More focused studies exploring any or all of the primary three threads of change 
individually, such as technology changes, pedagogical changes, or content-integration or 
curricular reform changes could each be a stand-alone study and scope could be widened 
to include more roles in the institution for those focus areas.  
A follow up study to this dissertation with a student outcome focus could compare 
USMLE board scores from BUSM alumni, their residency placements, and post-
residency physician practices or careers. An exploration could be conducted to compare 
groups of students who finished BUSM in the few years prior to any of the 21st century 
change initiatives being adopted with those who were exposed to all of them who have 
finished in the few years since implementations. Perhaps it could expand to include peer 
institutions which have taken similar initiatives. 
 Looking beyond BUSM, perhaps Trautlein’s (2013) Change Intelligence (CQ) 
assessment, because it is currently being integrated into the previously mentioned Chair 
Academy’s Leadership Development, could be further looked at for potential 
customizations for application to academia. Perhaps a version for academic use could be 
a future edition of the book Dr. Trautlein may be interested in exploring. There seems to 
be a gap in change leadership/management scholarship in education so there may be with 
myriad opportunities for scholarship and professional development to assist education 
institutions with leading change most effectively.  
 Another topic important for further study beyond just BUSM would be to look at 
a recent trend towards clinical and research educators in medical school as Master 
Teachers. My interest was piqued by discovering just one degree in education appeared in 
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the list of 86 degrees shared by 55 survey respondents. Master’s degree programs in 
Medical Education, Medical Health Sciences, and Medical Health Professions have been 
proliferating in this early part of the 21st century as noted in the literature review. Yet, 
there appears to be a gap in the research. While the few articles found discuss the need 
for, and creation of, these programs, there should be further scholarship studying those 
educators who have received these degrees and comparing their performance to their 
peers with certificates and those with more standard faculty development and training. 
How many medical educators are graduating from these programs? How many 
educators or curriculum leaders in other medical schools have education degrees? How 
many instructional designers are there to support the creation of educational activities and 
materials? How many educational technologists do medical schools have on staff to 
support faculty? Is there any correlation between these numbers and national school 
rankings? These would all be interesting areas to study further.   
While somewhat tangential to this research, a number of interesting demographic 
data may lend themselves to further inquiry either inside or outside of BUSM. These 
interest areas emerged from data revealed in this study and some may warrant broader 
and more formal exploration. The first demographic data set mined could lead to a study 
on gender in medical school education. Learning that this study’s gender split of survey 
respondents (56% female and 44% male) was an exact match to percentages of the whole 
of the medical school, was interesting as historically the medical field has been thought to 
be male-dominated. Or, have educators historically had a higher percentage of females 
than hospitals and clinical sites? Is the assumption medicine is still a male-dominated 
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field a myth? Is this a trend in medical education or by happenstance at BUSM? Do many 
or a majority of U.S. medical schools have a higher percentage of women employed? If 
yes, do similar statistics exist for clinical and scientific roles employed in hospitals? If 
not, are female clinicians more likely to be educators? If this is not a trend across U.S. 
medical schools, are there patterns by state, region, or any correlations with the gender of 
the Deans of each school? (BUSM’s current Dean is a woman). Do the gender 
breakdowns of faculty at medical schools or academic medical centers (with clinical sites 
included) match those gender demographics of the students being educated and/or the 
patient populations they serve? While it is just one basic demographic question from this 
study, it does seem like a rich one to explore further. It is also timely study due to the 
trending topics of gender equality and gender identification which includes other gender 
categories beyond traditional male and female. This study’s survey included an 
“unspecified” category, yet it was not selected in the group of 55 who completed the 
survey. 
 Similarly, it would be interesting to explore both age of educators and their 
longevity in teaching. These data showed 33% of respondents were under age 45, and 
49% were over 55 years old, with half of that group over 55 years old (24%) at or beyond 
retirement age of 65 years old or older. Yet, there are just 18% in the mid-career age 
range of 45–54 years old. Have those that participated in the mid-career faculty 
development program from four years ago, moved into later categories or have they not 
be retained? Does this gap in the 45–54 age range match the rest of the institution or 
other medical schools? If such a trend exists beyond BUSM to the regional or national 
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levels, might there be an upcoming shortage of medical educators? Will there be enough 
instructors to fill the vacancies left behind by the more senior instructors when they 
retire? If there is a shortage of mid-career faculty, will the robust number of faculty in 
early career stages be able to step up and fill some of those vacancies? Of course this is a 
potential concern in all organizations as the Baby Boomer generation is so much larger 
than subsequent generations behind it, yet the impact on medical education might be one 
of the more significant industries. Were there to be a shortage of educators to teach 
students to become doctors, could there be fewer doctors? And with a high number of 
physicians ending their practice within the next decade or sooner, who will be prepared to 
care for the aging Baby Boomers?  
How might these demographics listed above be related to medical school faculty 
retention? Respondents to this survey noted the highest percentage of longevity in the 10-
19 years category at 40% (22) and the next highest percentage at 20+ years with 29% 
(16). This means 69% of the respondents have been here for 10 years or longer, which far 
exceeds the national average 10 year retention for medical school which is less than 50%. 
Is this relative to the rest of the medical school when non-surveyed educators in the third 
and fourth year of medical school are included, or the rest of the target group that didn’t 
respond at all? Could these results be skewed because those choosing to take the survey 
may be those with an affinity or stronger commitment to the medical school due to their 
longevity teaching here? I’d like to know the full scope of faculty retention at BUSM 
compared to other medical schools. Could it be that those schools that don’t provide 
tenure track teaching appointments actually retain faculty at a higher rate because faculty 
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choose to work at those institutions for intrinsic values rather than tenure (such as BUSM 
being connected to BMC whose mission it is to serve all regardless of ability to pay)? 
Does BUSM have a higher longevity due to its tuition remission program for families so 
instructors’ family members can come to study at Boston University? Does that make up 
for a lack of tenure offering? Medical school faculty retention and its relationship to 
tenure across medical schools, and how that may or may not affect curricular change 
initiatives, are all potential avenues to explore alongside or within this topic.  
6.5 Conclusion 
Reform initiatives in medical education are taken on with the ultimate goal of 
benefitting student learning and producing the highest quality physicians; and study 
responses indicate the majority of faculty members’ motivations are similarly aligned. 
The concern for student learning and experience is ubiquitous among subjects, and it 
supersedes all else, resulting in a strong commitment to teaching. Yet, there may be a gap 
in the explicitness of what that learning should look like, and specifically how to design 
it. There needs to be a strong understanding about where the curriculum is today, a vision 
about where it needs to be tomorrow, and an emphatically articulated why behind that 
new vision. The vision should be developed with input from educators and decision 
makers on all levels and include those service groups who support the curriculum when it 
comes to physical space, scheduling, or technical support.  
It would be useful to call on those faculty or staff with formal backgrounds in 
education and instructional design to make use of their expertise and collaborate in the 
development of future curricular designs and enhancements. Communication needs to be 
206 
 
 
as frequent and as transparent as possible throughout all stages preceding, during, and 
after change occurs to ensure that goals, visions, and later accomplishments can be 
articulated by all members of the community who play a role or are affected by change.  
This study serves to provide insight on the faculty perspective of change, to 
document lessons learned, and offer recommendations for the highest success of future 
change initiatives. I hope future research grows in this area, because incremental 
curricular changes and significant educational reform efforts for medical education are 
likely to continue for the next century and beyond. We learn how best to get to where we 
are heading by reflecting back on where we have been. As medical education continues 
to chart future courses through ever-evolving landscapes of technology, pedagogy and 
content, may the reflections and recommendations offered in this study help bring clarity 
to newly imagined visions. 
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APPENDIX A: Consent Script  
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APPENDIX B: Semi-Structured Interview Guide 
Semi-Structured Interview Guide - Faculty Questions 
1. How long have you been teaching at BUSM? What influenced your decision to 
work here? 
2. What motivated you to participate 
in this particular change?* 
3. If teaching since pre-change, what are biggest differences since change? 
(Compare pre/post change states) 
4. What has been most effective about the change and what has been most 
challenging? 
5. Has this change affected your teaching style/pedagogy? If so, how? Can you give 
specific examples? 
6. Is there anything that is able to be done now with your instruction or approach 
that wasn’t feasible pre-change? Conversely, are there approaches or methods 
used pre-change than can’t be used now? (Other advantages/disadvantages?) 
7. What are the pros/cons of this change for faculty, students, others? 
8. What do you wish you knew before the change process began? 
9. What best practices or solutions would you recommend for future changes here or 
in similar institutions undergoing related initiatives? 
10. Are there any areas where additional support or resources are needed? What 
would that look like? 
*This guide can be used to talk about 
various change initiatives being studied, 
so that word will be substituted, 
accordingly.  
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11. What if any roles beyond educator have you taken on to facilitate change(s) or 
enhance curriculum? Which of these, if any, were outside of your expectations, or 
comfort zone? How do you feel about playing these roles? 
12.  Is there anything else you feel is important to share? 
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APPENDIX C: Pre-Clerkship Faculty Survey 
Faculty Survey 
 
 
Start of Block: Introduction 
 
Q1 This research study explores changes in pre-clerkship medical education from a 
faculty perspective. Survey participation is voluntary and anonymous. Results will be 
used in a doctoral dissertation for an EdD in Educational Leadership & Policy Studies 
from Boston University. Timing is 15 minutes or less, yet may vary based on responses. 
See progress bar above. Thank you for proceeding. For more info, contact Jana Mulkern, 
jmulkern@bu.edu or 617-358-0990. 
 
End of Block: Introduction 
 
Start of Block: Demographics 
 
Q2 What is your gender? 
o Male  
o Female  
o Unspecified  
 
 
 
Q3 What is your age range? 
o Under 35 years old  
o 35-44 years old  
o 45-54 years old  
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o 55-65 years old  
o Age 65 or older  
 
 
 
Q4 Please select degree(s) you have achieved; note specialty/major where desired. (Select 
all that apply). 
▢  MD ________________________________________________ 
▢  PhD ________________________________________________ 
▢  MEd ________________________________________________ 
▢  MPH ________________________________________________ 
▢  MBA ________________________________________________ 
▢  MS/MA ________________________________________________ 
▢  BS/BA ________________________________________________ 
▢  Other (please describe) ________________________________________________ 
 
 
 
Q5 How long have you been teaching at Boston University School of Medicine (BUSM)? 
o Less than 5 years  
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o 5-9 years  
o 10-19 years  
o 20+ years  
 
 
 
Q6 Which of these best describes your teaching role in BUSM I - BUSM II? 
▢  Course/Module Director  
▢  Lecturer/Instructor/Small Group Facilitator - BU Employee  
▢  Volunteer Faculty Member  
▢  Teaching Resident or Teaching Student  
▢  None of the Above  
 
 
 
Q7 Which of these BUSM I - BUSM II courses do you teach in? (select all that apply): 
▢  Principles Integrating Science and Medicine for BUSM I (PrISM)  
▢  Disease and Therapy (DRx)  
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▢  Doctoring or other courses in the pre-clerkship years (such as ICM, IP, EPH, 
HBM,etc.)  
▢  Other (please describe) ________________________________________________ 
 
 
 
Q8 What was the greatest influencing factor impacting your decision to work at BUSM? 
o Boston Location  
o Spouse/family reasons  
o Referred/advised by a mentor  
o Full-time educator positions available  
o Studied here and it was the next logical step  
o School's connection to BMC teaching hospital with its mission to serve all  
o Other (please describe) ________________________________________________ 
 
End of Block: Demographics 
 
Start of Block: Change Experience/Styles 
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Q9 What was your primary motivator for participating in each of the following changes 
that have taken place in various BUSM I-II course(s) and module(s)? 
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Interested 
in the 
Initiative 
Course 
Evaluations/Student 
Demand 
Leadership or 
Administrative 
Pressure 
N/A: 
Already 
in place 
before I 
started 
N/A: Not 
applicable 
to my 
course 
Lecture 
Capture 
Recordings 
(Apreso, now 
Echo 360)  
o  o  o  o  o  
Computer 
Based Exams 
(ExamSoft)  
o  o  o  o  o  
Flipped 
Classroom 
Content for 
Self-Directed 
Learning 
(asynchronous, 
out of class)  
o  o  o  o  o  
Student-
centered active 
learning 
environments 
(in-classroom 
exercises)  
o  o  o  o  o  
Virtual 
Microscopy  
o  o  o  o  o  
Integration of 
first-year 
courses to 
PrISM  
o  o  o  o  o  
Integration of 
2nd year 
courses to 
DRx  
o  o  o  o  o  
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Q10 Please share any other related change initiatives (regarding teaching approaches, 
adoption of other educational technologies, or content changes) that happened in your 
course/module not mentioned above. Describe your primary motivator for participating in 
each. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q11 What personally motivates you to make improvements to your course(s)/module(s)? 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q12 Below are common factors pushing reform of medical education. In your opinion, 
priority rank these factors with what you feel is the strongest factor pushing change at 
BUSM in the #1 spot.  
 ______ Advances in science and medicine 
 ______ Changes to LCME accreditation standards and elements 
 ______ Demands from school administration/leadership 
 ______ New educational technology tools 
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 ______ Pressure to keep up with other medical schools 
 ______ Student expectations/demands 
 
 
 
Q13 When faced with changes to your course/module involving educational technology 
tools, which of these labels best describes you? 
o Innovator: I often lead the change and/or suggest educational technology tools  
o Early Adopter: I like to try out educational technology tools as soon as they become 
available at BUSM  
o Early Majority: I prefer to get on board after a few others have piloted and worked 
out any initial kinks  
o Late Majority: I adopt only after many others have tried successfully and recommend 
these tools  
o Latest Adopter: I adopt only when mandated by leadership or there is too much 
pressure from students not to do so  
 
 
 
Q14 When faced with non-technology-related changes to your course/module (such as 
teaching approaches, content integration, formats for in-class/out-of-class learning 
activities), which of these labels best describes you? 
o Innovator: I often lead/suggest the change initiative  
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o Early Adopter: I like to try out new approaches/solutions as we learn about/discuss 
them  
o Early Majority: I prefer to get on board after a few others have piloted and smoothed 
out any bumps  
o Late Majority: I adopt only after many others have tried successfully and recommend 
approaches/solutions  
o Latest Adopter: I adopt only when it is mandated by leadership or there is too much 
pressure from students not to do so  
 
End of Block: Change Experience/Styles 
 
Start of Block: Advanced Demographics 
 
Q15 Give your best estimate of what percentage of your BUSM-related working time you 
typically spend over an academic year in the following function areas. (Total should 
compute to 100). 
 Clinical : _______  
 Research : _______  
 Teaching and teaching materials preparation : _______  
 Administrative tasks (outside of teaching prep) : _______  
 Participating on BUSM committees and working groups : _______  
 Leadership activities (directing course/module, chair/lead working group/committee, 
etc.) : _______  
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 Other - please describe : _______  
Total : ________  
 
 
 
Q16 Do you have additional faculty-level higher education teaching experience outside 
of BUSM (either at other Boston University schools or at other institutions?) 
o No, all of my faculty-level teaching experience has been acquired at BUSM  
o Yes, I have other faculty-level experience outside of BUSM from other Boston 
University schools/programs  
o Yes, I have other faculty-level experience outside of BUSM from other 
universities/colleges.  
o Yes, I have other faculty-level experience teaching at other Boston University 
schools/programs as well as external universities/colleges.  
 
Skip To: End of Block If Do you have additional faculty-level higher education teaching experience outside 
of BUSM (either... = No, all of my faculty-level teaching experience has been acquired at BUSM 
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Q17 You answered you have faculty-level teaching experience outside of BUSM. Please 
note the type(s) of institution(s) you've taught in with length of time at each: 
 
Less than 5 
years 
5-9 years 10-19 years 
20 or more 
years 
N/A 
Other Medical 
School(s)  
o  o  o  o  o  
Other Health-
Profession School(s) 
or Program(s)  
o  o  o  o  o  
Graduate 
School(s)/Program(s) 
(Non-Health 
Profession)  
o  o  o  o  o  
Undergraduate 
Program(s)/School(s)  
o  o  o  o  o  
 
 
End of Block: Advanced Demographics 
 
Start of Block: Integration-related - display questions 
Display This Question: 
If Which of these BUSM I - BUSM II courses do you teach in? (select all that apply): = Principles 
Integrating Science and Medicine for BUSM I (PrISM) 
 
Q18 Did you teach first-year basic science course content (now included in the module-
based PrISM course) before PrISM launched in 2015? 
o Yes  
o No  
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Display This Question: 
If Which of these BUSM I - BUSM II courses do you teach in? (select all that apply): = Disease and 
Therapy (DRx) 
 
Q19 Did you teach second-year basic science course content (now included in the 
module-based DRx course) before DRx launched in 2008? 
o Yes  
o No  
 
 
Display This Question: 
If Did you teach first-year basic science course content (now included in the module-based PrISM 
cou... = Yes 
 
Q20 How much input were you able to offer to help envision PrISM's format/desired 
outcomes prior to its 2015 launch? 
o A great deal of input - my voice was well-heard  
o Some amount of input - I feel like I was a contributor in the process  
o Very little input - I'm not sure my voice was heard  
o No input - I was not able to voice my ideas  
o N/A - I did not try to voice my ideas  
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Display This Question: 
If Did you teach first-year basic science course content (now included in the module-based PrISM 
cou... = Yes 
 
Q21 As you understood them, please articulate what the impetus/goals were for moving 
individual stand-alone first-year basic science courses to the more integrated module-
based PrISM course: 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
Display This Question: 
If Did you teach second-year basic science course content (now included in the module-based DRx 
cour... = Yes 
 
Q22 How much input were you able to offer to help envision DRx's format/desired 
outcomes prior to its 2008 launch? 
o A great deal of input - my voice was well-heard  
o Some amount of input - I feel like I was a contributor in the process  
o Very little input - I'm not sure my voice was heard  
o No input - I was not able to voice my ideas  
o N/A - I did not try to voice my ideas  
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Display This Question: 
If Did you teach second-year basic science course content (now included in the module-based DRx 
cour... = Yes 
 
Q23 As you understood them, please articulate what the impetus/goals were for moving 
individual stand-alone second-year basic science courses to the more integrated module-
based DRx course: 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
End of Block: Integration-related - display questions 
 
Start of Block: Open-ended 
 
Q24 What has been most effective about change implementations mentioned in this 
survey (regarding technology adoption, teaching approaches, and content integration)? 
Why? Please describe any advantages or positive outcomes and be specific about which 
change(s) you are referring to. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q25 What has been most challenging about change implementations mentioned in this 
survey (regarding technology adoption, teaching approaches, and content integration)? 
Why? Please describe any disadvantages or negative outcomes and be specific about 
which change(s) you are referring to. 
________________________________________________________________ 
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________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q26 Based on lessons learned from change initiatives mentioned in this survey, please 
describe best practices you would you recommend for medical schools adopting related 
changes or for conducting future medical education reform initiatives here at BUSM: 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q27 Understanding that BUSM is looking to do a more comprehensive integration of the 
basic science and clinical curriculum in the coming years, please articulate the goals for 
doing so as you understand them today, along with your vision of what that might look 
like. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q28 BUSM is an urban institution connected to the largest safety-net hospital in New 
England (serving all regardless of insurance or ability to pay). Are there any constraints 
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around changes to medical education that may be unique to such an institution? Please 
describe. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q29 Conversely to the question above, are there any particular opportunities for medical 
education that arise from being such an institution? 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q30 Please share other relevant thoughts or information you feel may be helpful to this 
study. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
End of Block: Open-ended 
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APPENDIX D: Qualitative Coding Tree – NVIVO 
 
Initial Ten Primary Codes: 
 
 
 
 
 
Sub-code breakouts under Best Practices: 
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Sub Code breakouts under Most Challenging: 
 
 
 
Sub-code breakouts under Most Effective and Motivators – Factors Pushing Change 
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APPENDIX E: CQ Sample Assessment Report 
Note: these 12 pages of a sample report are included with permission from creator and 
author of Change Intelligence, Dr. Barbara A. Trautlein.  
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